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cUj £\jjJuuj\ 


jJwJI f Uj *U*Ul £|jjJlwI 

dLw« 31 j^JJaJ clllj? ijjmJI oLil jjj^ jSwj ^jlc« ^bjl US') 

(oULlU .1 jhjju ^ 5 Ji ‘jbtJl 

Ljf 3^-*^-^ j—« jJ 1 3—^ c3 6 Ju~^ (j-^ -x^j^ 4 ^l-xiJl ij"*^ 

l .<v * ^ *^3 ^(,3^1 £■^ *^11 6o«X j«X>- o 1 -X£> ^ Jl -*3 i^J^" ~ 3"*^ 3^° — J*j 

31 ( J_a^ 2 _) tj'SlI 3 j 3 ^ -i-x£' <jl < x^_do*Jl jpjjl^xll -xSj toLaj^il olijl 3 

£ A. ,C- 05^x1.1 A ^ > Li. 1 3J» 1 1 ^ 1 (^) 1 ^J>^-flji 1 ^S3 L«5^ 6 ^yQ^^uJ 840 

^ j 3 3 ^”” ** ^ ^ >L^j>-Lol d«—i.9^ 4 >-jLo a^uaa^ l—o 3 ^jxJ 1 a .c 3 ^ 11 i kS^3 1 ^~^3 

^j—^ /• 37 2 5 312015 ^ 1 c- 3 _ 3 ^* ^^ ' , *^ 3 A||/ ^ * o 1 ^ 3 *^- 1 ^ ^ 3 ^^ 3 ^ 33~^ -x£^ A^_<^i 

A_L>-LflJl jU_ lU 3 Oj- 4 '^-^-*^ A_j jJcxll ya p^jlao ^jjjjl |Ji*o3 <jL Ol^LyO.^-^l yyLSj 

.A_L>-LaJl 

P £■ 

j-JaJ A_^^J&^ <-A_>*3-1U 0 ^jl_xll A>_>-UJ oIa-H ^-X^x^L^l ^^ LS^^J 

A ^s_<»_& 1 A ^0 1 3j jj | ,> lajua C-^5j Ji I A3j .j^cJ I 3_3^ ^-* i4 *j La y I cA^li 1 0 L4^ cS3 ^ 

0 I 3 A 1J Jo A_o?TLi_ll A_^3^ji jjs ff-Lt^l CvO>- ^Aji-lll A^olll Jjljil o 

3 ^ 3 j-s^ 2 _A -1 A__olSosl l 3 ^oo 1 CAolxSO s- 1 y>-\* L)_^>-LJl |*lij cSj^iU A»o_^J 1 


^J 1 0 3! ^- Qr^J -La J-^ 2 - 


j»oL 


—wO j*l 


a_j jji\ Salicomia Lo jjSCJL^JI 0 L 0 L 0 ^Lo) 3 ^^4- a5 aoj^JI a^oaSCLII j} Jj 

3 oj-x ( j _^ a^^oIju \_a ^x^__jj ~ j*^ 1 _° 3 L^ (j^~j 3L<>-^ jj^l A.J.I 2 JJ 0 c^L «j 

jJsj£ cA-o^ioi -1 31 AiLo?*^!\j tA-Jo^^ J ^(oj*a !1 — ^aJLll) t—J^oi -1 

t—3 A_PIj 33 £«-XC- S il A JiLo aJ*U£ 3 “ aJs^JlII L^_J “ iPlj^ll oj3J 

jL^j>-^U a _L>^xl 3 l^L-1^ _ ^>1 3 < x«o2__fl3xil 3 a^. 1^^1 oli 

3 ^ v^i^iij 3 ^ oysbi JJ 3 cj>\j^jcSS l^q 3 j \-^3 31 a3\ 0^3 L 1 _ ^3 




cU) ^SjjJuuA 
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fi. S- - f £ 

A_J^l fi.\j—>-\ j\ CAj lyvail AiuJl £ja ^JjjO -O llU Scjil^-'il ^J^JU \^As~ (3S^jJjjJl 

: (J^ ^ j^- ‘U 

• jSwJl 0$\j>jj j\J 0 j2*lo}\ J^uj £A (>^\jJt}\ - 

.^j-^jll A-*^l»X£ilj Aa_*S 31 o^-A^xil Aj-AxJI oLJA ^C- Jaju^all J-Jl 23 j C(j^AA (j-^^l — 

A_^<-flj C*_jjjll (3j 6 j—!>S-J\ £-1-< 4-5 ^Jj-j fjy -11 (jAio ^j£* 3 o*S_Jl 4 (JllU ^Cj 

^A_JiS 3 1 Js_ lJI 1 jJ& CU^- -L^Jf ^1 jlj^A-l ^1 jL^i^J AacaJLaj A_Jlx «Lc>-\jo) oli j j £ —=ij 

3^ ^Sjo 3-^ 

a 11 — 11 — j—il — ^3^— 3 A — cSjh^Jn^ j-^-\)l — \d **^1 

jy£\ 3^ a_^J_U ax 1jjJJ j^y 5 ff-Ltij IjlajIx Jc- jo~U M lili ^Jaj 3all Jlj^Jlj - 

?|J\jJl L-aAx^- (3 (jUftll lAjb 3 C-w«j jiJl OljUA)!l ^j-a j£-^us Cos-\jaS 3 l j-\i 

^ 3 ^ jj \~& ( 2000 ) ^^ j 3 j asI-m^^ ^c- -^wLd_> ^>-l^-i^i ciAA^_) 1 aj& Ji^aj _ 

cA-xlj^l l^xxljjj lA*}ljCL<^l tA^L>-L*i (Jj (3 ^ 

p_J { y^j $A_iljJl (3 (jjl-^-*-ll 3—*^1 3-^^ - 3-1 jp- *j-* Ajjjil l 3 *^Lp^! 1 j 

oLdl j»ljJ^_**>1 3^ J^jcsia-Jl J_ Sjl l 3 ^_^ a_>-^J 1 cfAJi jl J) AiLi?NU c3W*AA lAjb 3 ^^sJl 

AxliaS_ 1 AjjJ { ^ya J ^3 CoJ oAj>- J-d-C- i^ 3 l 3 ^ (jAJi (jl ^C- ciXj^U CAX-lj^ll j A^S^J»-l 

\j Ojb\j ^JojJ ).Jlj ^ybj^ill a] Oji1^1 \^Oy>^>- C(Jl?xll 1 JJb (3 (3 J 

^T l ^s >^ 1 4 —^CA *Cl^ji^l 1 ^^ 11 ^ — A ,C- lj|31 1 lj)^ (3 A_\jsjT — »^11 3^ 

cfA—L> ^j. *v ( 3 } 0^3 ^ 1 3 ^ A-o 3 *^ 3 " 1 ®3_y^ I3 (»y 3jl 1 3 W^A 13 jji 3 ^ (3 3^^* ^ 

• a^v^i 1 a^«j^3 1 AmA3 ^** * a 1 

A^P 3_3 ^ ^l^\A-fc*»l j^“ 1 ^1 Aj>-^Ji]l 1»A& (__)1 L^\~^ ^3 

3™Aaj 3 ^A t \ 21 ( i 3 ^^ <** ^ 3 '** ^l—ol»o S- 1 )^C> J$yj ^^ AX- 3 jl I3 ^^^IX'^^I 1 ^ 

^tf <** ^ A^-)1-XaJ 1 ^3A1 ^l^Lx-^l ^3^ (3"^ > ^ ^q-1 1 3J Co-Ljuj c^Al^ 3^J c^>waJl 
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cUj £\jjJuuj\ 


ojfjA_]lj _,^ 1 ^x 11 ( ^j_ a ^Ljo} l 3 j_^ aj! liLj&L 3^^*“^ 

ij-LxJ! eLyil L^i 43Li?*3!L A~ol^i-l 

. J-s-s^lpxil A-C-ljj (3 oL>a - 

.qJU.1 *UJ aA^^xxU Ax-ijj - 

.((jXo>jjjj J^sjLl) A-ollI - 

JwjS* ( J^=l!j t(J( 3 y^ 3 -L* CA^_*_* 2 > L» l 3 JJb j\^A] Ajl-X-Jl 3 ^ == ^‘ aS 

( j_^- Ljjijlj 64^1 (J) A__^s-Jl Ly? U -\ jJ ( ^ya ) AjjxJcJl (j} -^3 tAjl^-Jl (3 Lil 

.dJJi 


-x_ii ‘j—oju j ^-uj <uls <a)^Ia^uIj aJIj-uL* oAi-oJ UjuLC' ajI LuJX' jj u^uxJl IJjb ^jLj 
^L_S \^ 1^91 s-L-m^ 3^3 (3 y^^* L^° ^ —1-0-i 

A-^x-^o U 4_jf.L>. L«-\ ix- oLjoljj .. 3-^ LLyLlj ^3y^-3^ ^zs*A.\ I43ojL^*- 

*-\jLj} J} AiLb^lL .. A«L-JbpUajJ 3_^^3 (Jjl ^JLlU O-U&l A*)g3l' as^jjS* 

.^Jl*Jl 3 l£^ A«y9 ^4^3 Lj C-J 2.S1 JOj^ U. O j^Lu<i\ 6A-oL^j AjcaL^xS"" 

.Iy__3-Xj>- \ tjj5 \s* Lr ^A_iL>- ^^Lll L«tfla> t^jLo 25 3 ASj^yb ^15 L^jjx- 

.£p\jLil^ 0 JjL -Lj^jo 3 LyL*J 3L2JLU 1 JJ& ( J^aj 

_9 1 -s ^v ^yOX ■>. ij l ^O y LtocL.1 ^ 1 ^ 1 ^1 1 »XJb 


-L_^ JlJ 


o ^\ A^j 2 »* 5 ^ ^ ^ \ ^ ^ iy 1 ^jsJ 1 'w-^^-L^ ( 3 “^ (._£ 

L-».^*j2- i 1 », o ± ^-> s A«02^5^ ^3L^ML ^1 _/*~**^ *Aw*-AO^ ^OyIL ) 1 ^yO a3^-*,^?^o 

"i AjLg^ 3 ^ •• A-C'ly^Jl 3 °L^ J^LcL^il A ^jl£j ®A^>-|jl 

c-l_3u o]jJ L-i>L^*lj 6 cS^^ a jojS*j <aI)I oL 3^1 ^Lkjl ^ J^jJI JjSI jl 

SjlJLo ^ L j* L^jj |J^I Ijjfc £*£>jj ^Jj>- ajL^^ fo^SCiJI oLa j^I jl o^jIj 




cU) ^SjjJuuA 
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x-^z, O' iaSjs jz>-j}.\ l3jjM j_j c-JOj jjs (I O' ijls^ll Ijjt i| lMj 

AjlgJl (jj (L&jilj j'lil'U 4_Jbfr ijJC Uo t^oJjJl (ji'il Aju<jj tSsljjjJl klUJ> 6jjii*c 

■Jj ^ 1 Jj-" A^ 5 sLi-lj 

.(lll?j Igj ^L*aj O' 4JJ' •*jj'-**' £*JS" IgJjcs-l .. ■O-U* i_AAJ e^S vjsJI Jjc£ ^) 




LjJjs'j j^oj> j~>- aJI k_3 j^j 'ui-w UJOjj o' aIjIj 


L-iJJXI 


j $uaju» ( j r+42 ^jSc+ua .4 J 
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cUj ^SjjjuuA 


J^t>4 

(ji£ ^Ldl 



i^LUljjLat 

j\ Ijj^_c- j\ a _Ls o^j*^ l 3 ^_3_y^ ^jy^ *U3 (Ji o^ 

^C- oL<J3 ^ */2 A ^ 1-^-9 .1-xS^ 1^ ^1 

: j0j I dLU I Jlitttf I 

.^^*-9 aj>*^j (_£»a] 1 l^-o (3^-^ ^ 1 ^c- ^^3 aj>»^j 

:ultin , tilaL« 

_* X97,6 J|$lJL_ij _* u _* ( ^ya X71 aj! ji olia^xllj oU-a (J-*-^ 

{j\ j\S~ ..JLS}\ (3 p>- 35 (^1 (>/ 3,5 oDa^^Alj jlpxJ' oL-a 4j>-^La J-Xjca oL-a 

Jp°j -l^L»j aj>-^LU a_jjLxJ_a (jj£==u (jlj ^ oUa^p-tilj ^jLvbli -'y^y 

cL_i A__}il5*d3 A_jJlflj j o^'CtS^ AjjIaII J^1?\jlU (jl (jUi 

g £ . £ £■ 

^-J ( j_^j S:jj\j Qj^=>" 1 ^_jjJL>-^ ( y?jj\ i^ 2 -^ l 3 ^^*^33 oL^ Sjl_^>- *^>-j^ <jl ^ 




cU) ^SjjJuuA 
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A AS"” lA— i Z ^j—C- Atou • A^-) 11^ A_jy 1 -A 1 o AA 1 d-»^- 1 3l A 1 3l Af • Aj 2 »dS"” 

O AoSAJ ^AH ( j-aj_> \ C $A^3l~Jl oAA CU^- pi A*s>A' ^)Ac3 3 a5^j>w2 oJ^S^o A^oA® 

.oUa^AI ^AdA 3 ( jAl A_J) 

t^Li3' J-*Jl> Upwelling Currents Sjx-UJI oljAAl aJ^>A 1 jAAil 3 ^ 3j 

\jbj\£-j — (jjSAj-A-Al j j^jAw^jAI y*3A jjAJ aA*AA 1 4o3jAJl oAA Ja^>Al ^r)g^ J} ^AJj^S 

tuL\ m> A&A 3 Si A_jy?x_JS 1 JajAl AiA3^!Aj .A~oAjJ 1 Ajy5>x_JS ^Jl^xD Ajm \Jj*d 1 - 

Aflgrlg <*, (j—° oy_3xdAl oAA.1 A^S"" c3J ^A-a 3 ALfr* Sjj-^ oL^s c_^oAj 

^C-LyO_J N olla^gxi'J J AxA' oLw® (jl ^a-CyJS A^dLJl oA* ^jJu ^jAl 

y A V^A—XS"' jr^w^ M> l x_JyjAl _A (jl t AjX'Ajy^J A^lUa]l (jAwi^ OlULtO)J L_3yjAj 

.l^fl Aj-X*J 1 oLAS ^cdi d.*^.***^ £oAA 1 o-X-to aA.^^ ^1 

GLACIERS: u bJUMI 

ojj& aj >3 .aJUAI JAA-1 ^3 Abigail jtldl 3 o-A^fd-U oAll oIja.AA-A ^ju 
( jA-i-^Jj cA_3Cs^“ J^_Aj>- X85 A j £ ~^ == ^ '^-zr*- ^AjOjJci-l o-Lo^eAl ojAlSl 3 d^ A-aA_A-1 

aA- A^ aj o A-a ^ ^ ^ 0 A»a ^ ^jA 1207 i—* A aAA- 1 o A-^ a«^_ 4 A ^Ao . 2 31 

^ p. 

.aA v5> L^j 2 il^JCO A!j »JS~J <>\jt>JjU ^ y^AJ 0jiy^3 C^A l^jl j\£~ CC_JydAl 

.oAjAAI 3 iAa^ 3^ AjaaJI oLAI ^Ajl ajAA (j^_j 

GROUNDWATER dLdl 

Oyj^ 3 ^^'y^A -X_9j .A3_ Zj Jf \ y^w 2 _Jl |»Ao_A 3 ^>y^~ 3 oAU 3^J 

cjA -1 Ji zjxjj I^jlo ^ AcA 1 ^1 *^jA^ ajAA 3 jUAA oA» AjA AA 1 

c<^AAJl syA“^ 3^—^ •• a^?xAA 1 olAl ajlcx AtJo 3 *^^ ^Runoff^A j^-\ eA ^^43 3^^ ^ 

3A AA <Sj^~ • As3yA“^ eAll AySAa 31 j^A1j AjyAly^C' 3“^ 

^ y_ a 3«AJ IAj As yA-1 oAAl a^_<A o^Aoj .. oA-AA-1 axj ajjAI AA1 a^_<A yAl 

•A^' 
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cUj £\jjJuuj\ 


( 6 . 1 ) (JjJo~ 

Jill o*>UJl J oLU JSol v-i 


JllliJiUJ! 

1$*^ (jij'il 6 A 

/ajJuJI oLil 

oUaoxil 

6.97 


oUjlJA-I 

9.73 

07 .2 

AO^Jl oljl 

33.0 

7.25 


ijJLC- 

007.0 

36.0 


009.0 


ji^Sn 

0001 .0 

004 .0 

(5jAl i_9!>U«J\ 

001.0 

04.0 


j j 4_^U^11 Oil jj^waJl J ^1jJ>eoT}U aJoIaJI AO^J»-l °IJ1 Aj>-y> 

oL5%JJ Lio olc^J j_&j ^Aquifer Jj-J-I jlj-jL-1 a_JjJ-1 oLJJ a_LU-1 0 UJ 2 JI 
Unconfined jjoao^dl j±-£* Jj_J-l <j J-Uo ‘Recharge a_>jJcJ1 a_HjJ aj aj y>^A\ ^iJaJl 

1 <S .. I ^Jl a gla^il ^t^lJ1 jUa^^l oL_^ ( ^ya ^jJCo Aquifer 

J^>^j ^ Ai*^ ^^^i-1 JsjlO jl-O AO_^i“l OU Ji-l ( j«a ^jJl 1 aJ& J oUil JaAOll 0^ 

j_y/z jsxll (jJ-jLl 1_ol f.\j^Jb\ A_0 ff-L_ll ^Ja_^ i^__j (o-O j6^) *005"" OliJa 

Ji_^1 ^j—*j (^y 0 ‘OoS** olJLJaj (jj£=u oL-JJ ^eUli-l oliJaJl (jU ^Confined 

( j_^5 j^r-^ _<Oo .OsUjA- 1 ^JaUll J L_j20SClj U Ulli CoAA^- ( ^£=sUl ^1 ^£aJCo Nj .AO 

C U1 L—^1a A«o^^J l J^aII ^ IS”” ‘oU^JJ ^-AyO-<vS^ AO^J-l oUll 1 

CAoA_jO-&l! j-Oall 1 aJ& JaUcdl AjI .Ao>Ja_^Jl oUll l^O Jo ( jjl ct^^Ull 

uJ ac. J (jlll uJ 
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: SURFACE WATER 2U*k«JI dLdl 

3 ]' ol_2.'y a_* 2 a .jjyJly oUtAjo^'y o'y\pt2'y 2y'-^r*”'y y ^' oLa 3-*^.j 

.0 A^Oo Jy 1 aA- ly yl^JN1 oLa py£=*j .A^3yA-' oLl' ^Lp-'y t^TyloJ'y yU^A*^' oLa yJfc L-3l*J' 
oyA A«*^jkly.i ol»21 yA ^yAl1 'aj& o' y^x*6 *1 (Ay—^"^"y ^ o'-*a y-o-^~ yA /0001 

O'yA—p^J' ' a I .A_j j 3 yA_x*J' yyjcJaOAs yOuJ' y^A y' ca3x Jly^sA-' aJ y fl.,3 £AjOJ'y yL^*}U 

(_£j -^- .. AJoJ'y'A a A_sAxJ' oL.2.1 <Sj^~ 4 (3-*-*-"y A^>~LaA.' ASylilA Ajyli olybiiO 3^ 

^JL__j (jUi y_^ xaXy" 3^y *(^ (Ay-^-?-) yI^ j*A1 <S^~ '~ A ®y* ^'~ A oLA' y-* o'yAj>t2' 

y_A AjAxJ' <Sjji *AO fcO'yAPtJ' oLa ( yA y-JLxii 1^3yjy Ij y3 yA^ 1 Jy'Aji-'y yl^j^' oLa 

*A ^cJl_^ ol^Aj>t21 oLa ( ^a I^a 'sy>- o' y^Aj o' 3 ^ •• 3A?_3i 6_/^* o^ ojju_U y'-AJ' 

.aA-L*a OJ-^ L 9 y^A' (A'-*-*Ox^U £cLs<2j 

: FRESH WATER KuJI dUl 

♦ ♦♦ 

^ p. 

oy'y__>- - £^'—0 A_jj^-J' A»Oa_J( plaJLll Ollg^PxH oLa A^s-oJbl ( yA ^XyS' 3^ 

■ Axlly? "y' A-X-'yjA'y' LXyJL_l' (3 l£ y^—*J' A'-^o3AJ N^'a^ aA-Ia l^j' N} - 'yliaA'y 

'_if $yJL_2' ^t»x C- ( ^£=sLal ( yX ' Aj>- oA-ou ^1 ?IjLa 3 oJiy>yA A->A*J' oLaJjA-' oLa yls oAJaS^ 

N yb^' o'—^ y-A 99 ( J_^5 jA_3l o' - aJ->Lm_XJ - ^_xj 'a _toj caJ^ jL A>-ll^ jS- \j^x£z 

U^J^\ oL^i ^ya Z. 1 ^ Jil o^ ‘l5>-' .A^_a^2' A_v2>'^X”' *j ' o '^ ^* )sa 

0*^1' 'y—*-L ( y_jAl' J _JJ Aj>-lxU (^Cj\j^P^]\j j\^i^i\j A^3yi-' °W1') *9^*1' oUi' 3^ 

A^*^3 — Aj A*J' o 1-2.' A-i ^i^o' ' A * .<*^2' o AJfc O' ^ OAl ^ 3 • A-^-**<3 Oy-*A-> 6 ^U-i-3 ' 

* ft ft ft 

A_Cyy*a Cl^^J jLL-A ili ^A_flJjOxi' jlL^l )\j AXyy-A yAX — y^O^' oL^ 1 

yL^j^' L,A Ja^- Ny .. AJAcJ'yl-\_ a oJ^_3*-'yl' A_fllg^U 3 ^3^ ^(j y*^ ^UaXjlj 

-Aj A*J' oLi' > o' ^yO?yl' 'aJ& 3 (Jj^!' 4 <*^^ y^ O'yAJ^J'y 


:FRESH WATER QUALITY 2biUJI dUl uUy 

O' yA C> .. A__5 AX o l»*-£ 3^ ^ cA 'yA^^2 'y A^3y^* 1 o l^A.' y^° A^-<i**-3y 2o' 'y y ' o O' l-^-Ls 

A^^_XJ^]l OlO^yQ. J' yjA— j yl Lo-si Jyl ^y .l^j'i OIa-s^J' li y^xJ oLU yA ^'yj^ 1 oJJb 

O' vAyATJlJ' yA OAJ iy 4AjA*J' °'»3' ^3 yJyJ ^ys J ' A^J>yly»*_J 'y A«^_) 'y A_0 LyA-fiJ ' 

: A_JljxJ' A^>y]y^ 2 'y AO^yA-fl-" 
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: 4jkJb>idJI je$si~l\ 

! TEMPERATURE SjljJtJ) CX*»j.S - 

\ 11 ^C- 3__p ^ -Xaj 0 ^-Jub-a oLdd o^j .i ^^wlj2j 

!TURBIDITY - 

■ilj—U ^ya lAjli- ^y->JbJ t*\ll AJL*j<J s-LlwJI A^yj.2 j*^ JjS'-iO - Sj^jSodl ^y*j 

jU._a (Jj—la Sj5L-*Jl ( _yaL_*3 .Ajj^tmJl .iljJJj ^y^ydlj ijdaJl (3^° Ajy^yLSl 

Sj^>-j (Nephlemetric Turbidity Unit NTU) ^ 1$ -aLS oJ^>-JJ 4^L_U 4_J^C- 

t — ^^t — ^y 01 »_D 0 l»*J>. 1 -X-A «Aj-X^- 01 Oj^SCc- 

l_a. ./yb\ _JJ ^5* 1 4jLl_*_U AjjjJiJl ^1^11 A_JliLl oLll ^■**>- 

Ol_(J^=u oLJJ 3 (J^>“ (3 ^3 6 l!A)3 31 

_ ojJl ( j^ aJL1_*_U ^1^11 (3 ^-^>* ole*!3 oLsbj-d-U o JJb ^\_^_Xj>-\ ^j£=Ui_} 

£jli A aJlaJl ^3_U i—•^,^>. j>-^ — .oL_3»^ (Jl^»- 

^o-JiacA CU_*^ 1 aSj iAjUL)jl\ 0jS3Jl Oli oL3 (Jlj>- 3 A^sLsbJ 4^5^ 

t—«>1-X >-^ O^* ^ 3i *3 0J K C* 33^^“ 3 ^3 L^* 1 —■XyJfcJl o\-*w® t— 

.ojS3Jl ( j*a j ^1 4j\i tNTU 

:TASTE AND SMELL ^5tJt>ltj juilafl - 
AL^C- l_j2_Lx^j C ( j'U/22»-\jaJl Sjr^>- ^Cj C*Lw33 A_aj^C- oL^L^Jl oJJb A^Xxj 

-X_>j33$" A_JJolU ^1^11 cLo^o^lj ^ L^-v-s 

^ >- ^ 1 t — ^Ij ^^3 1S31 1— j ^3 — 3 ^^*-*-3^” a_5 3 

.ALoJl (3 

jCOLOR - 

a»JjI_a11j jj*i\_ Sjj a_o13I h^u ^y>-j 3 o_^3I 

.AjjLaoa 33 ^-^ 
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t CHEMICAL TESTS 

aJS 31 4 *ol« 3 l ^ 1^31 ^ ^y*X^ 3 y C 4 ws ^?^_ d ^3 Aj>-j^ A-flXj oL-bJ 4 »o L»««/^kJ 1 ^~ ^ > 

oLo«l 4 j>W2_J ^-vO. J ^J>_!l 4^X^5>*j3l ^yA \jb>\y^~J t^U.1 tA-oU^^Jl 

• L&L »^9 . 4^33 

: PI I ~ 


yK % )y 6gA 1.1 -X. .^3 1 C—^L—J^jl ,33 c*_3 (_^3b< 3 1 (^^ ^-d^-11 |®Jl^lc^-iJl 1 


4^>- O 


7 o-^j^^'j 


fiL^ (J)jaJLj 7 ^ JiNl ^iSjNl $14-0 ^ ^UjNU L^-lp 


C 4^3 ^ Ixxi. 1 0 L»«3J y ^ 9 7 |Q-3 1 La 1 . ( ) 4»j^La 7 5 0 ^ 1 y^- 4j>-^ ^ 4j «XC» 3 0 L-a C«^i 

y-^ ( < _£^>na»_j«J 1 (^l^vxls **^3 4^3 ,»i<p a > ol *13 ^1 ^A_C* oL*.^3i ^JJLa *3 1 4_ st ^?^. <> _-j>- \ \2yy^ ylby 

(^^L)*3j^ ^Uo L»3 1 ^j-A ^Aa^^J 1 0 V ■*. ^7 i^J^' 7 y^" ^L3-9 l^~ */^y^“ C “-* .*,/? Q ) 

48,5 - 6,5 (j ^_j L^u^-a^ £j\js <S a 3-L*^3 oL3Jj •• (5,7 ( j-a *333.2 

.4^3.331 4j>wa3 4_<JaJLi. Aj^Li^U*i S ii Js^jaiblj oL3. 4 j3*2>Ij3I (3 -^J 3*5*" 

: DISSOLVED SOLIDS (TDS TOTAL) ^Ujlitf I &a*a 

oLJ-^ (3 *LA1 ^a c ^-LiL>- Uljji *-U3 (3 *b33]l 4 ^_Ls^1 .3^11 L^j ^-*4 

0y\—^^ l (^ ~ - 1 ^^ d«olS^ b) t( ^ ) 4 - )^SJkJ 4„*_*^«_3L) La^ y*j\jDy 6 £-33 4^-^La 4 w >_ fa< .o > J ^*jL^3 

4ff.L«A ° 100 / ^G-C* 5,3 64j1-la 4^Ls^ ^1^-a /3,5 c3 ^ 

3y (^jL-S^ c4_Ljl_*/? l^is ^ <v5** do^ (ppm) ^^.33,1 ^-^>-3 Ls^jI .s-La^aJ j |°^” 35 

(^1 l ^,oAc> (yA.lLx.^A —\ 3y—O^ I^J ^ ^(y^L-ygjJ \ ^J-A ^J^33.1 ^J-A 5 ®LA^ 
^Oy ^L^^ O - 35000 < ^ > ^-La ^3^ = 10000/1 

4^_**»_i ^ ol * 11 L—C_b^- ./0005 .0 ( < _^^L*AAi ^jb31 3L3.1 (^ 4 ,j^x 3 4«*_*b (3^ L«j-o 

cO^iwA ^aC- la.s)a*> LaAJLC- 4_*^L>- c4j>^-La L^LsI jIL-a^I oL_<i_3 < :^j>-y\X\ j\ bjl3]l $\j\.\ 

(^|^l )g/A*3\ ol j>A ^J. a/2 > 3)^ l a ^ •• Qy -v 13 ^^3^" 65 ^1^31 ^ y -c*J>- -Xji^J *3 

3)j .jL^j^l oL«a 4^jI3]I ^1^11 0^33 l 11 3r $^1 j 31 (y^*j c— o3j (jb>- 1 

l _a! ]' ^_«a J_j^iaJl L_^iSO l-^ ( j-a ^c-1 4 ^s^ 3-1 °33^ c3 *L^3]l 

LLIia .. Lbj3Ltoj^Ls^Aj oL31 a^Sj ^(^p^.31) 3 ^ ^j-JJ ULo L^>-^La i^aLi^is 

.oj3 JnJ! oL31 43^j 4 0 -X-i ^11 j3j /35 Cx31 y2*L*]\ 4j>-^La 
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cUj £\jjJuuj\ 


^y—A g-^y. >- 1000 l ^ "i ^ 1 0d21 L—JydJ «^Jl3 £^J. yO 91 doIS" ^ A^-p2k, 1 dolS^ p IC' 

A_Joli ja_C- d^u_d c<jj—p2! ( j__a >- 2000 l dolj)l jl/2 doJo <j! l^jl j^t- 4(j^s-LU 

(__) 1 ^S2do 1 **. x > J y l * ysl 3 3^p 1 |^£'^11 ^yA 1 c3 3 *^d3 c L—■*yd3J 

A ^_J~~^~ 1000 ^j—A 3^ 1 ) A^-p2 1 A^dd-S 0d~A 3} ^T lx^- — >.—> l a >s<0 <y *d 3 ^1, ^ — OJ It- lj)^i 1 y^2XJ 

^j-^di ( J^==UOJ .0 /sJLa olos 3i ^\l£- JJ Aoljj]l Oldlyoll O^ L^A]-xSj t(/^dil 

AJLs^kd p__J (3 £-122 ^J*A AJ Jo JJ^- p 0 > 0 - jOljj (j! ^j£=LO ^)c~o3 $ 0 JS~ <3Adj]l jl/3 
3^" l x t2l J^_> yi ^JvJl AoljJl jl^ll ^j»«l^d!l 3 Ao2dJ2 jl^ll )^^d9 £Aa-o^“ g-Uk.1 ^uo ^J^>- 

(jj_£=u cg.L« j—A 50 (3 po>-0,l \j^s>~j jXs ^3jd g.u.1 31 W 32 ■■ 

•Ojdi! Cx° 200 <Sj^j <*'/• 0,2 j\ < 3 * 100 / 0,2 ao 1 j )1 jl^il A^d 

a_Hj/ d J-* 3 6 d (Electrical Conductivity (EC CoL^S2l 4dd>ji! Ad^d o' jji 

y^yA 3^ **> 1-«J$"" 6£■ 12 1 (3 A«o 1 jJ 1 J3^"^ d2S^ Aj 1 (3^ A«^_<^j \_^31 *^*^y'-' u 3 C*21 

Olg-1 j_9 ^ Lxj iAjJodi oUll (j-^ *^CoPAji-lll oLd^ 

p ■>. 9 CJ 1 l ^ A ^ 1 ol * 11 C(^^__>-1 o^j C^o^ .Aoj J^C> ^ 1 od. 1 L^”^ 

o\j^S dl Ad o^ll 3“^A_JljJl Aoo^AjJl AJ*dodl 3d*J_d ^y£r=uoj -A-olojp^SCll Ado^^li 


25 s 


3 ^ i d i j ii ^ ^.^j>~ 3 } 


64 .0 x (^ IJ^jJ^a) EC = (/J / pjf) TDS 

3_d N1 A_Aj ^J 6 J W^“ ^ (JjJ 1 AoC1 Ad_o?pk. 1 ^j-oLi oJk^-^ p-^ / 

ci^i—13—3—toLd.1 3 doloJl oUjSCll 33^ 3^ Aoldl jljil -4-^ (j 

L-j i .>. 3 joj3^ 3 ^ 3^2 3 3 3 ^^■*■ ** 21^2 a. 2 d^2 3 Ao>3^ 1 a^^oo^p 1 

3~ 1 / 3j_?dJ2 ^1 3j—d2.1 S^yd-d 0333.1 oJJb .013d 3 Od yij ‘-~= 3 jld 3 

^Addj dbj3" 1/3 6 (dAolJ j! j-a odJk.1 AoLo ^\jCJ d>-sJ dl cA_o!jJl jljll ^j-o^- 

odd! 3 d>ld! odJjjSll d3 jdi J^djj .dloJl ^^>U 3 d J£ 3 ! 3^dl 3 s "-^3^ ^ 

:Odjjd! oJJb pJfc! 6 °di! oddiOdd JoJ^- 3 Ijj^ c-^odo 
j^ixjj ddLoc ^1! dodd2 3^ 1/—^ l>“dj 2d! 3 v'22! Jo Jodi j^>^ 5 ; Fc jjj^I 

ojid */2 _)1 3 1 ^Oj-221 0,3 1 c_^olj)l JojJ^I 

g-ldc-J 31 Aidvb) 4^cjlJd! oj^^l j 03^3 3^ 0^0d ( ^^ :> “ *3^/2! oddiocdjd3 

J a^ og-d_flS^ ®d21 3 Jo Jodi 0_^"2 pl^* 3j A^3 odl 
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j>_>jJ 4j ‘(jj _a_>aJ- 1) Fe+2 jojJ-1 3 ^ oa3 joJsi-1 a^j j -jv^ d*A^- 

3} 4*\ ^ 1 3 ^ l£j Ld- ■ 1 £■1A_A?j-*J AX£* aJAj a3-1 c ( (3-J Aj a3- 1 ) F e - ! - 3 

Fe (OH) cfJo-x j aJ^\ j^SjjJ^j* Jxa l^jaj ct^ SjUjjJl JJi lLLajaJ-1j .3jAja^>- 

£_a A_i jjt. olcj_^ j j__31 - Crenothrix LA>Ll* j - j^aaJ-I Uj\i£=l> 1aj*j <3 

•jL^Sll A^j>-ljo|j L$£jaLaj ( J^a J 6jU^l ^do-A 3l Lf SlA-L Aj aJ»-1 A-wjIS” 1 

(3l ^A a % /> i. 1 <—AL_)^j^^do (_)^ *>r'l s £-^_jA^A 1 (A^_> 1 A>* ^3l 1 A^_Aa : Mn 

^\ J 3 6 Aj>-^iJ 1 (j^C£^d*J 1 ^ l^J 1 ^yQ^i Aj>- 3"* L^ (__) L)^ aJ 1 ^J-3—flJ 1 1 AA^-to 

_ L-31& (JjJ^* AiLA?L jL*S!l aJS3oa a^-L*-* ^£==u-jj .jL^il 3 I-* 2 a oLaL^-a (3^-^i 3^ 
A_)jJ-l old jSO aoIj ^aH tSodium Hexa - Meta Phosphate oll^ji La_a 

. I .Q ^ 

(3 ks^yJZj 3) (jAJi ^ j-aj $£-LLl 3 ajuLaJI ol^Judl :Na ^jj^naJI 

^ A C,3^ 1 \ g-l 1 ,\ t—^L a 1 Aa*t~ <.ul d 1 **> A^-3"^ *A»*^ AjL)aJj^j CA.osA^^jI o^y-A«-flJl 

3 A^W? Aj>^J .l^oiLlJ 3^?J J-d ^jqX\w^>- Aj lA-c>- 

.AiL^JLcoO A_i^2j AJLC-^ou C^-o*- ^LAy^Jl oLa 

3 ^ 131_oAPl A_flJaA« (j—° o\—3*1 3 -^—^ y* — 

3 d 3 • a^-^t la <*< 11 0 Id. 1 l-^s( 3 ^ ^ 3^~ *' < ^ 3 ^c 3 j ^-1 01 >JJ l^*” 3 jj -^*3 3 ( 3^31 

JLac _^ AiL jl_c- ol_dl 3^^ 6 3^dH 350j 250 <jaj L» ajj3^*3J aj«_aj^11 

cf'l-^lj cijA' 

oIaJp o3j^ A-^Ja^Jl j\ Adji-l 3 ^l-^jd3l j a-^ 2 a Sulfates: oUjj^I 

o ^<531 jL^A"b j' 4 ^. 0 —3-' 3^ jl-i-l Aj^> waJl Oliddl 3_3 jl J^>“ JJj"* Cx* 

L^jU 13 j*^-^_ jaa 11 oIxj 3 ^ oLU Cjys>\ L* I 33 --a>-3-1 a-Jo jS* :JLla 

Ld3 ^^LojdCii ( ^-a Ajcflj j-* yS 1 _d l£ 3^ ^^^>-i 133 -^-*Jdi 3 oji 3^1 (3i 3 ^ 

2 i^ 3 ^o^L»j 3 i Id •^^« M «dl^]l l_aLo^aS^ "-l<jjpo ^cALiLA-L 31 y%^l 
.Ajjdl aj3Laj 3 p 3i AiLs^l ^oljLdl 0 d-*f 3 ^ 3-^ 33 ^ ^Ajjd^ 
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cUj ^_\jjJuuj\ 


{HEAVY AND TRACE ELEMENTS ibufcillj^LL l 2*1I j*sLuill 

2 -L_>- _jo ^JvJl yA Jo-Xj 21 ^C- - ljbj-W 2 ^ (J^" \jl - 221 ij£ y^~ 

a] { 2 \^ £ V ^ i y^x~* _> ^ > l > 1 ^ ^ ^ j _j*^ 2 ^^ 1 o -XJk ^Ew 2-9 ^ ® lc^ 

.2001 s_Ayj 2 l o21 A-Oj^l AjL^l^il JpE-a jlzj\ .o 22 lj (jL^Nl Aj?w 2 j ojlo ot^b 

! TEMPERATURE 3jI>*N Ca^-j^ - 

jl tj_ >j\ JL_^ a _«jLl jl _a aLsjj J^A - 3 jLi-l aLyo (jl Ll& JjJLi ijl ^0^=u 

j^JLs oj 1j_>- Aj>-^ ^ 3 I^AaS"" l^jj 1jj>- o2>-j^ ^aj— aE ala) 1 A_akjLa (3 ® 

y~A ySS 3 l A_ 2 i], 0j\—£ oj-A 3 ojl 2 -l Eii^A -1 oEll °E 2 > .^oE s-lSjJ) (3 65 

ol—j^S*" 12 > 2 »jC_ *^2 ^c^2Jo ^ Ail ^1 y2j\^22>~ jb l^Q-XJ (Jj£=l> aS ^JvJl Aj^ i*s_* 2 l 2^11 

.a2-Eca ^j)J-^ 

* RADIOACTIVITY jN-t^btarVt - 

pj2 j-^\ J\ caj*j2.1 j^o\ jl*J1 y 2 *-} y* ^-* 3 j y yS\y 3^ ®22l y 2 *-! 2 y>-\ 

y^ a] (j j‘~~~ => y ^E-E^lj ^IkaJl 3 aE^- 3 l 22 j 4 |»^^JiS 3 l 2JO AOLi p^olsEfc^AC^ 

i) fclloE_^1} kt* ^ A_ 6 J_aL>- jli ^^3 (J)j 2^1 22 .y\jfJ^\ AkLtJo ?y-£ EjJO EjL J£- 

.(jlkyA^Jl 1 jysQJi] 1 ^.aJ! Oli yA 6 £~y*^- J) J-LsxXj 

jHARD WATER S>0^1 dU4l - 

^j^A.^A»_x.A.a 11 ^ ^j) a<**, 1 L—^ a~aj ~y i ^^_ 2 l ol a 11 0 0 1 — 2,1 

Olijjl A ^3 Js-o y Cvt> CCU 3 ^il ^c*aJ 1 :L> 2 j 1 ^(jlc^i oLil .OIjo^Ssjlj OU^^£==uLJlj 

i^l^Jl .ff -21 y* (j ^ 3 y 2 - l^^l toU^^^==uLJlj ^^wJlS 3 l 

6 o\_jojaSvJ 1 p^w^_xJLxll j j»^wJlS 3 l oLJjj! J^l_ojl a ^9 pj£==u c 3 *a! 1 j ^^IaJI j^x J1 

^lj ^ i \y ol—2.1 jl y\> J1 ^Ajj2 - S' Uu-^j oL-L>-CX Ala^l y Jj 65.21 ^a _3 AJLo ^jJ==Ui_} 

ol —21 ^^-c- Jl jL^j .Ion Exchangers a^Il_^> oLJjj! jl <.ooM jj}J^ a-ouJ? 

^j-j^^jLiilj oLJjj! J-JUj (^aIIj tTotal Hardness J^l^^aJ! ^2k^_5 

A^^_(waI^ajE ^ )1 Ijo-X^* Q^*—o -X—^ .50 X ^aJ j o^s>y A^^> y^xj^ Col.2.1 ^jl- 2.1 

.(j^jLvsaJl ^—A J aIjcJI (3 1-^22 j caj j^La s^co21 22.1 jou .oL 21 yu*p Aj^JLi ^S2 j 

ol ajliil ^c- /»j—^ 2 ^ 531 ol ji—i ^aj O ^a*oLi y^^> 1 1j21 ^kuiil 3i iS-^y -xij 




cU) ^SjjJuuA 


18 


L_£JLa 3_3 ==l*jj .J—»•!yll 3 °S_*1S 3^^3 l 3 L$iJ1*-9 ^J-^-Lgj cJi 3 -^j Lf $a-oL> y$S2l 

. Ion Exchangi^SjUaM oLjj^S jl cuJijj^SSS" c^csJa ^l_y> AU jly-aL 

cy^A **>1 < 1 * ^ a <~Sy3 1 y^ly^^lS LLLo^jl^ 1 (^J\^>* ^3 oL-LS ^C- A«^>ySy**-21 L—*Ls^y^^-cJ 1 3 

L_jydSCJSS" toLj^All 3 _^ 1 _&^-L>- 3 _a j ^^\ s }\ l3»l_^j $a__31jJlS1 a^c-U. vail yi?!y^'lAS LflS-\5j 

.(3y^-NS oLs bj^SSj oLjjjiiJ 1j 


. fl. s- 

yv 2 a 3 A iLC-ljj3jl OjLyO. -Pxi £OlyL s^ 2 __>-I #■! O (3 ^-X aid #.111 Aa »-1 ^C- l31j>* yS* 

t#-L#-x sJS oyLia>y 3 ^-Jl (3 3 ^^ a - 5> *-^ t—<>y*JS oyLia>y #.LajJLSl y^Sy*Jl oljU^-j 

^rlg** Aj-XjlSS oLll ^y 3 ^ L_J 2 ^So .(jUi ^C- Aj>w?ly AjjLal 

: RENEWABLE AND NONRENEWABLE WATER 

AJ_ 4# ^ 3_J-SS iJL»jC_^ A_>-\jlU A^9yi-1 yl A^jn )a ,.*. J1 ol-sll L^ oLlI 

oS—aIS j CoJ>-X^>da oL_*_a < 3 * OlyA—axJlj eLuJ $ 3 yJail jJa.iL - S-ilc* - aLo yllj 

ol—*-a Lia >1 ^LfJ—Si y& ly^-yl LyJdi ^Tyi^J ly yL ^j ^ ly ylia^a*^ 1 L^j-3_> 3 JS A^fiy^-l 

'Ll A^N $o.i-dada y\C* SJ&L-* -Xaj ^j\LaJ 1 l 3*L)T AJLa yby Lll (3 ^y^ll A^_Syj»-l oLll Ld_o 

L_^L-# -X_xj j^l J_3“ (3 A-^i-xJl 1 oL^ 0 Jo_Xj>- oLs-a Ijl L3Li2J 

a—( jlj.^- 3 j3u _Si o\_Jk\ a_£_<* 5^ (j! ^y > - aLJ-s jIUj^ jUa^a^l ^5 

.(jl^i-S \\jt J A^3_^i“S oL3,\ A^_<3=5J doj^i La lij cl«Xj>- aL1_9 3 J^“S 

jA_£=o i) ^A_jljli 3 —>“ *^3 iA^_Jlil jl jliisl ^C' o^-X?dll oLlS ^jy p)a*ii N tllllc- 

\_Lj_Hj |>-x ^\ ^J-^j LoJLxj 4(3j^La'NS y^y^j <3>_y^ ‘*-ri^^“ l !^ 0 3^0 3 ®* 1 ^ 

.oSjliSS 3 o^-^dlS oUlS fcjy 6 .2 Jj-xi-S -3^*-SS ^sliLlS^ 3 ^^-^S 3^Ll1S y^ju 3 

.Lo-^JLa J^J o^A^dlS oL^a ^ 3 j AjSA^ jijJ^“S S3=oJ palj Lj-^S Sjjli ^]a^- Ja^-N 

l j^aS 3 OjA—3vJS oL_ aIS A_A_<k5^ 3^ L^JJi ^AlLiaa 3 j^~=t~'> -Xi Jj-Xji-I Sjjb 3 

_Jl 3 ^® «A^- 3 pS AjidSClS oUliJS 3^o»- ^jjU^l y^j y^j^ c 3 S-^-aJajca ^_5 j a^ojJ^S 

3waJS J_y^^*^LjLL_;) 0y\_aJS 3_/^* y*y -’*->" (3 ®y-3yLa L^S ol^lS ^]aJU>-S tLsu^S Ojli 3 S-®S 
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cUj I £JjjjLlu) 


-11 ) ol ■«■ 1.1 4 x_rf»yL»>J LA*l^>-L*^*-a A>*^J L««*-0 L^ 3 La^ L-*a»-O^Aj^ ^UiJj 

-X_ai tjLL^^I ^ oL_2.1 ^_jij ^5 Lai .(L^2 .Is^jj ^5 A^a^L^Nl oUj^^A-l ^Ja^caj j-*-^ 

A a Axil j! o^ 4 _jLaJI ^>- S ilj tLjLa ^sJJlSI jUa^l ^y2XJ ^3 6 .3 (Jja 3 -I ‘OjLal L-PW^I 


(6 .2) JjJo- 



.L_XLs-a ^JLxSI jl Lsl l J—sl (j ^—j (j—° S-o^*JI oIjAJI <jl ^221 ^j!jJl*JI ( ^-a \s>^^\j <jlS^ 

(3^1—dl IfrluJL-l II j_:*Jlj JjkJl J^xJl |<JlxJl £3^-a ^Jb (jAJi L---^ tjl jAoj 

300 (J—° J—$1 yJl A>Ul ^C- jUa^a^l 3 A^ca <j| jbxJl j aJL> .AJjI^VsaII 4Jjl^5*21 

_> ^)lji^-u3l ^jLoJS^ oJ^A^- ^JpL«a fcl^CiS"" A^-flj ^ 3"-^23 l-^-& L)l jf^" ^^-*-‘21 / |0-^ 

j ^a- ,_a 5 .C- l ^ *9 3~^ * ^I *3 Ax_^Luu ^J^L*«a Aj>-^j Ld-*-0 ^^*-*a3I j -o«a 1 500 ^3i I^ ^ (5“^^2 
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^3 ^_ h i_«-Ji N 4_ LJjlII jLL-a^I o-\ _to ^JiLa Lo--Jb_jyij>- (3 Jjl* 6 4 Jl*J 1 

(Jj^_3CA (jL_9 j— ojL_-joj .*L_JS" Ljj_Hj y>^33 l^j*^ $4^5*2^21 4^.9^J«-l oLJJ 4 j jJu 

;L_^jlo '/ 15 ( j ^ J &U N 22 jA j j2j 2200 (3>j-*-^ ^c- 4 jjJl21 

oU>l <j2 .,«> \q*\a \«o^j2j 3^ (j^-A j 300 (3^ 

.o^j^la j\t~ ^\ <-<Ljj^Jis>-\ L^toL_A 4-ojJtJl A-aJsJLU (3 4^9 

2j^2 ^ 4_^_*SCU l32T c 2y2L*_! ifjLa 4 ^jl*JI ^3 ^j-21 'k^>~ 2 

.IjjJl^i 3j» l—( j-* JJ2 4 - 0 ^*JI ^^SsJl j 2 jlo 


( 3. 6) JjJo- 


.UjLa o^JLaJlj 4-JJtJl jIL-S^ l3 ®^22 


Cola iUOjI jUaiSl jiuu 

Cola SjJAa!I jUa3^l jiaau 

jJaiJl 

5:>jc*J.I ijl^il 

3|&£=> UJ^_U 

Sji}\ <Uo>- 

\jji- 3j»1000 

jJaiJI 

SOJo^LI Ojl^il 

3|<»£= bjJ_- 

S yiJt l-aa- 

3j»1000 

s- 

1 j2<^o 1 

170 

672 

cjo^^21 

0. 00 

0. 00 

1-uS" 

2901 

109 

JLPV 3 ' 

0. 00 

0. 00 

gj>!' 

450 

96 

0^' 

0. 00 

0. 176 

bj\*J 

232 

91 

j^A 

1. 80 

0. 03 

^ju>^S2 1 

181 

91 

J** 

0. 02 

0. 06 

lkj*^ 

270 

66 

UaJla 

0. 03 

0. 07 

cki^ 1 

5190 

35 

L*J 

0. 70 

0. 15 

j$> 

1019 

28 


0. 05 

0.20 

Lw^ujj Jo | 

2530 

14 


6. 00 

0. 57 


2487 

10 

Lilli 

96. 00 

1.22 


2800 

2. 47 

jji>l 

1850 

2. 17 
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cUj £\)jjLlu) 


L«Juo £4_La A^j>-Ij ^ j ) qq \\ 3 ( Jo>~ ^ tci-Ui 3i L_J2-s-d2J 

j\ 4_-siol-J3 <J ^\(3 Ojlj-V^ll L-j2-ix^- NJ l^Ju 3^-> (»£ 

i—Jji (3 3^&~ jUs-V^ 1j .(jUjI^J,J (3 aJL®-^ L»JLo tjlia^^l 

3 ^>-1x11 *Lolll j-3i a 3S31 oj^ssJl 6.4 (J^-xi-1 j-Jti L^jlo 

3 2> j—^ 3-^ 3a >-3 Oj_iJl ^os^2j j oI^Lxj^L 4Jj\JLa <2000 ^Lo ^%]\ 

li} N} 6(jlSwJl 3 s^L)^]\ ^a \e.j «* aJ 3-I <*LoJj3l 

fl- 

.0JoJo*- oLwO oL*2^ C-Jj>oI 




cUj ^IjJILujI 


22 


oU»Ls»^lj ijljll t2000 (Ic. JL^I ^Ul J oUL^'ilj JLSlll ^1*11 :6 .4 Jjj^ 

• 11 ^-X ,C- I^A.I ->»£4.^_*^<J| j 3^ .i^-flJ 1 c -s a */2 > £A^_*ax1 1 j 3^ 


.li)L« jl l^>-^o oL>-Ljcs *-*^\j (3 


jJaiJI 

sLil ^jj 


o 

jyin 


4^3^> 

i.»rU... 

laj- 

ilX* 

0 

jPJ> 

5.7 

5.55 

05 .0 

1.9 

05.74 

5.70 

1194 

55.3+ 

3 J1 

5.0 

8.23 

- 

- 

3.24 

5.21 

736 

8 .2+ 

t>*4' 

4.1 

5.3 

- 

- 

20.5 

36.3 

325 

84.1 + 

J^XaaJ 1 

Aj 

34.2 

1 

5.1 

7.0 

54.5 

78.4 

264 

78 .0+ 

CvO^^Ol 

16.0 

- 

44 .0 

1.0 

70 .0 

32.0 

233 

38.0+ 

>* 

06 .0 

- 

1.0 

13.0 

49 .0 

23.0 

879 

06 .0+ 

0^' 

09 .0 

- 

1.0 

08 .0 

27 .0 

26.0 

675 

01 .0+ 

oljUyi 

39.0 

1.0 

45 .0 

08 .0 

02.1 

70.1 

510 

68 .0- 

jUx. 

45 .0 

07.0 

06 .0 

11.0 

69 .0 

38.1 

345 

69.0- 

jU 

6.0 

4 

- 

- 

60 .4 

45.1 

1150 

15.3+ 


7.5 

4.54 

- 

- 

1.60 

1.14 

783 

46+ 

0^1 

52 .0 

32.0 

- 

05 .0 

88.0 

28.1 

176 

40.0- 

31/41 

20.1 

35.41 

01.0 

- 

56.42 

33.47 

1637 

77.4- 

L*J 

43 .3 

12.0 

21.0 

22 .0 

98 .3 

58.5 

663 

60.1- 

O^J? 

84.1 

7.2 

- 

- 

54.4 

91.2 

454 

63.1 + 

>!/■> 

70 .3 

5.13 

1.0 

- 

3.17 

10.6 

524 

2.11 + 




- 

- 

28 
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cUj £JjjjLlu) 


t^Ul^l 

a_*oj 1 3i Ail o?*^!lo j^2—a 3 J—.jJI_ r-4^ 3^ ^>1-^1 l ^U>-Ljc>-1 (j—° /97 (3 jO-* -WXstj 

6 c3^"^ ol_^>“ -3^ <, ^- s y^\ oU^JJ a^ajj oUljp*- 

l aJp) (jl^—i-lj tojl Lall { jh,}i^C *j J-Jl t-JCx^ A»sJ ol^JJ o jJlII 

^)lj_i-lj to j_JlUj 3j— 1 ^“1 J—jjJl O^j—•(tJ’j—(Jl-d-tJl 3p A-J^i-l oL^JJ 

150,000 ^Uaj j ^ 11 - ^j^Jl 3^°*3^olsl^>- Ldj-o.Jo j^clLI a_L15 

- 3^^ J^SJjdl o jJ* 3,000 Lo jJ& Jjloo C. 5 I tAjJodl oLll (j-^ (w^SCa JLa jLJ~* 

A_o J^-lo2jJ 1 ®l~*-l».l (i)^ “^3^ •l«*o—«l^ ^ca ^y |oJsO^ t Jj «X—^3sJJ ^lol-9 

• AjjiJl L-iyNi? oLs^a >lj3x^L^l ojlC'l^ 6 °W° j*d\ 3^^ 


: ^ ^uU! 


13 ’^*'***^ cajj^La^ *^3^ — 

•j^'-I 

.j\iJi \.u -2 

.50jj-l oLU -3 

! ^j. ^ .-O^a C_A«4 j2j “*_) \ 

.(_£-• IjJ^Sl 1—3^-vJl oU> -1 


.^Jl*ll 1 —3j-d\ oU> -2 

^-•IjuJI l3^-sJ 1 oLyo -3 
oL~a —4 


• i^U-wa]! ^Jail -5 
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: 4JJLdZkll 

i_(jl iy t^jUl ->j_^ li a^jJL oL 4-1 _/y .21 

L_^a3j ^J_Jl 1 1 902 A _ voli- CAjijl _ LJ OL^lijl L-^uJij J^_S J—oJl jvO« 

^ j ®^ ^ ^^ ^3^ _C- *^f 1 (_) 1 i,^\J ^ -X^X£- ^ i ^1 j^_o *^f 1 1 

AiLv 3 ^!lj 1 jjs> tcus ^)1 liAJS (3 ^-oUaj4 j lyvall Ajblj^o Oj -9 Ojj^l J»U 

jU, 55,5 31^13^31;^^! _&1\ »U cu^i <1959j 1929 r ^ jJJUsI J} 

i—JUaj j 2 j ti—^voM Jj 2 A^ijUl ( ja 2 ^ 2^-1 0 jjtj o3j» jLJ^o 18,5j ^4.3j» 

4—3 3j 1 J»_flP ^__j (jA_Ji ^-£33 6 (jSL^l! oJiS^UjpJ A^x-Ji $l^o\ji5^ |>JP 3 ^ ^P^IU ^I^j^Ij^j 

• 3*^2 cjy*^ 4 p313 CX^ 

.iw^*aJ 2 J j -2 A^^-jUl ^jq^qX~\ * 1 * 2 } -1 

‘olJlj^Llj J ^ 3 6 £?-22 (Jj 2 J 1 ^.^-^j A-oLa ^pljLa ^C- 3^-22 s-lxJ} “2 

.£^jLiJ 2 ojp (Jj 2 > 3 * ®jJL/'^ ? ^^^21 3 "*^ 2 f 

1—^3^C- ^ 5 - ^2-31^- ((J ^ ^3*2 I 3 ^&~A ) 4 * yO 11 (J 3 ^ Aj ^CLaJp (3 -21 3 ^L*j 2 1 (3^" ^i-3 

• A^Jp^lj 3 j‘~ ==i l O^J 6 *2o22 

4-^ ^ <**1 1 1 j' A )aPx]J' -L_2j 3 _£=u ^_J 4ys ^2 _o oLf JJ*^ S^W“ 3 -* y^*-^ 

ol _A^S'ls’x1! A_^5x-Ji ‘cu ^2 _^ oJ^^ju oljjpj col__*_ilj 3 JL»_j Jj 4A^?IU A_Li_flJl 

J—pJl oLys a^sLaj! (3 c- 21 j ^3 j^> Lo^oJ 3 ^ 2 ^- 3 3 ^ 2 ^ \~>j& 3 ^" -3j .ajuIxxU 

3-^-^j 3 3 ^^ 3 -^^^ ^^si o^ 3 ^=^ l£-2^j^ jb^\j .1959 |*Ip 3 ^ 

f. s- & 

AA.,i^*__i 4 A^Oi ^ 31 1 -\j ^ q2 1 ^ ^(3yy' > ^^ 3^21 (3^* 2fc«x^-(2^5 ^ ^21 ^—3 *^21 33 -Xu.^.21 ^3 

.1 ^js* 6 a^^j\j 21 a>* 2^-1 ^ 3 ^ j^yt *3^3^ 2 ~a 74 

:j 11^4VI ^Lt4 

3j —3 12j2 ^ 150_ 20 3 ^—i \ * I 4 I? y& J-l_3c« cjIL^^I j^U l_3U>. - 2 o j^a 

^L_^=ij 3 4^9 j— 3 ^^—4^ ^ & ["^ 3 JjolU xfA]i ^^Ujo ^ 43 . 3 ^ 2 ^ 3 ^-*^ 2 ^ 

1 _ j^_y—i ^ _ A—(3 3 ^ - 3«« J-XjlU 13& 3 ^J -j-^-A <-^y’^>- 3 
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cUj £\jjJuuj\ 


700 J} 600 ^j£* JjolU (Lb Jjl ^uajj ^ ■^LxL'il a_laT 

l <v .A *C-lj|^l 1 A *.<»a 2 J1 (3 A * 1C- Jwds^-> ^ I 3 -Xy 2 A ^l)g a*^ 1 jU /Q_) 

La 33 ti jj!(^^LU (3 3 -^ oL} c3 Ljj^ ( 3 ^jj jL-a^1 J-L 3 ^ 3 ^=^ 

.^LLl Jj>-LJIj oLlj3 (j £ ~~ =3 '*~ 


tl A-4^3^Jt jLuJi 

— 5 3^-L3^3^ Cx~^ ^®^LdL!l ^<0 35-^ d-s^- olL.1 

3 ^ 5 J^J 1 0 1 * <v U l 2 ^a 1 J 3 _X~^ ^■'*-^ 3 -^" ^ 0 ^ ^J"^"A “3 ^ 0 Li. ^ 0 33 ^" cj3 ^ 3 -*^- ^ 1 —* Lj 3 ^d*i 1 

(3^^“ 3^^ l 9^3 ^y v:2 ^ i^jLi< 2 3 (^"Li^lj ^Jj Jwc>-^]1 .33-L c3 i^~ *^^ L2L203 4 j^qj* 

33 ^ 0 j£> L° I^-aI j^-clL ^j==ui_3 ajU Ls oLU .j*^Lii aJS31 a>-L1I JL*} 3 -* /95 
(jAJ-L_jj 4 j»L*Jl (3-^ ^Jp _ < p*“ <^>3^ olo LJj^ 3 4L3JLJ l^i} c^o*- -^L 3^ 

• t—3H jt*\ 3 A_a 1 Jj?d_L ( J^=UkJ 4^33^3 3L L3 3 L 3 ^ 

^c- 1 &ji^>-j)j 4 jLdi‘)!l Jo (JjLla ^j£, LjoL 1j-L ^lij^LII ( j^a a^j 3LI oLU Li^ -^3 

oLLl sjL) L r ouoLl ( j—A 43I | 0 _L*J 3 ^ d. 4 ^ 0 lj CU 3 jJl 33 ’O^J^ ^cL^ ( j-A AjjLla 3 LpI 

0 332.^^ 10jjb ajL^ LL d^r Lb 3^3 43^3^ LjJo L 3 a> L li} l^L^l J) Ls jLl 

.^jSn 3^U 3 


oLdl ^—2*s>- j J flj 4^0 1 7 j*L aJ^ jJl L j3o Jvj 1 Aolil J 3 Ijl.1 A^_do aL>- ^)L} 33 

4L3 y>- oLa iw-o«S 3 a 33 jLL 2.7 j^- l^j-A 4 ^oL 3 a oljLL 5.9 033j 5 Lj^lL. 1 Li3LI 

.A-LoX^ A»sJ jS>~ oLa Iw^tS^A p oljLL 3.2 3^-3 


j^vJJLd^uJl j-tc jLuJI ^ 31 $A 

J 3 JI ^3 _a _l_j joL 3 -J a_ 331 oL-Lb-^il 3 ^LJ LL^a 1 j^^a LjL-LJI 3 ^ olLl yy^ 

A_JjL^ L)jJi) A_ 3 o_Jl Lbj\o*S! A_^x-Ji _ A LLclL 3 I 4 A^|j 3 jl 3 LL^clL! 

.(a^j^LI 0 LU 3 

4 a \ i*j / 3^ 33 *i-A 8906 5 6_ 5 3 jo 2 j Aj j«3o2jJ1 36 ^ 3 ^^^^ 3 ^ 3 ^^-^ 3 ij'jiijw 


.“C —1 / 3^ jjd 6,6 = (j^° “W 3 ~1 
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• AJU^ / 3j» 1400 = L-S^-sJl oL-* -2 

.ajl^ / 3j» 0j2-^ 7500 = u^vo]l oLyo -3 

= a_jj_4ji21 j^r-£' 4olU -^2jJJ i_y° aJ^JI oL4 (Z) aja^jJI -4 

.7. 0,07 


A^jlil JSjljJJ i_y° ,_3t*2]l i_3^vo]l oL4 (Z) Aj^ill A^_^jJl -5 

.Z 15,7 = A^JjbJl 

ji_C- A_olll j_U !j_a l3^-v 41 oLi ( Z ) AjA^jJl -6 

.Z 84,2 = A^JjbJl 

_5jj 3 ^>4jcu 4 s^lc-jj 0^41 oLwo a4-1jco oU^x- 3 jJlS 

. / 3 ^ ^ 1-4^ 5^9 ^ ^—^yA^l 1 o 

I jLuJ ~ 

oLos |>l-X3d S jlc-) 3 oLjo_^«iLl JJjj jvQJ* Ol Jo to J^tll 4~oU*l U Jj 1 jA dJj jIIp} (3 

oL_* ^j^& 1 jj& JoljSj 33 3 l^j> 3 ^ 

(3 ‘w-^otSCo a CjIjL— sioa 4.7 ^lj3x^dwl 13) U>- doj oL-*_> l^Ja-L>- ojlc^ coJ^-v^jl 

4^3 J^^x 2 Lfa*.*A. 1 L-^y-Oi) 1 0 l»oG ^ yO > 3 1 L-^ J>^^ .*» i, 1 ( 3^3 ^ (J^ ** ^ 3 _J^ ^ d^y-Oi) 1 03 ^ )^ <.w^ 2 sJk 1 

^_c3 l3 43yvsJl oLos j*)jO>d^lj .4 oO\JL)) CJ >\^JdJ 1 dOlSCa ^oa OljL-L* 10 J) 

J_ ojo ^LjJjJI 3 i3jL/2.-U ^3_*j ^c- olL^- 4^15} c.4^1 j3J1 3 )-*^ (3 ®-^-^>* 4 _>3 

3 4 JjjJl ool_^j 5 jwJj tj| 3 jj 3 J) I 4 &L-A 35 JJJ ^ij 

^5>Jo 4_Aj3d*cJk.l 11 OLjf jjJ&j .. i ^j‘—-=l£ 3 -^° (^3 4j^-Ls,o]1 l3^2]1 oLs_^ J^Jdl 

O^A-A^J 


• lo jj\~& 1 


IjLU 9 


: 4 juU! Ljjjl^« La IuaI j (O ^XJI jjjLIUI jaju 

■S-^y ~i 

^3 |J!> Jj tlJ—JJ Ajjlj^o A_oSJ jJcs- Ui 3-^“ lii \7jt> 

^-iJI &£-Ji j£- oJo-J tA^£-lj,^Jl Ajl3^Jj 3^-4 I 41 540 (j} (J-* 2 ^ Aa>-1AiUb} 

Lj ‘ p^ = 1 80 (j) (j^yo JJX-y t p^s a 5 1 J^kj Jjlj 
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cUj £\jjJuuj\ 


' J> to ^-y2 --JJ c(3j3_--a) £9y)' Aja^- jS~ tljjJL^ l_-O iS2a |» oljLiw^ 5.5 (j\^>- o3i' (J-* 

l^i ,>- yvX*—«-3 A_)yI ^vax <2^1 1 A., -flj^oxl 1 £Aj^ 3,^X9*2 1 AJa_iXAi*2 1 L—Aj( 3 yLxi. 1 

.a^jLL 6,134 

:OLj^*JI 3 _ 2 

(3 y_^i 1 ~3 I (3 ^Ufl J X 2 ‘-n_.J>- £ (3 ^ 1^11 (3 A^C- jyy-' ^ ^*'*-*■'^-'3 1 ^ Ic^fl) yJco^ ' 

( j-* J-a'SHj I^Jj aXj tA^C^'j^]' Ajl 9yii 3'-^ L—gi' 230 AiUb} (j) l3_L£jj tA-o y*J' si1 

<_^ij>j ^3jo}^xS jj l3-L$j ^AjiJiJ' A£~\j^\ l-A^- 3-2 ^j_yJLU lA a3*l3 3 __^“' o' 3 ^“' o3-* 

_22' 3 -s*3~ 3 J3j tj^Sj 3 80 j3*2' ^JX' xIjj (j) o^j-W 2 j ^o o3jUJ 3-* (J3>- 

4—64*S3^a)\j A. **3" l^Jfc'j (><*S~jyW ^J-j-s^l^tll j2x>i (3 ^4 jl)' 

J) AjUxXL* ^j-W 2 j l^jj to^ o3o 3 -^ > ' -3j j tA^kdl ^U_a <—^jLo 3 P' 

. a^«^>- L—^ 3-2^ 3.5 ^3 ^^**"*31 a_\ — x—^-0^31 a»3^3 1 ^3»o^ 

:j>t>L3l ax- y - 3 

A_X_iyJJ (j2_ 3 L-.-g.-i' 620 Ail _ *b\ 3 |Q-&2a^25 C-^j>- $A _ 9*^2<»-*J' A-a-oJjJ' olcjjyLL* ^oJb' ( J^a 

l ,frCj)y3j A__C-yj -LJL*jj t(^''j 3 _J' L-^y-s^s]' o3-*j l^3L>» Axj o3^j 3 >JL ;4 

.^=5 262 J^Jaj 

: c jC-U-yj (J) 

: JjSll ii^il • 

J?2^wO ^y_J i J-L-J' 3&-L>-2a ( ^ya ^‘-=387 AX^xi' JJLoj oUi L-Jyi) ^Hj 

\-toy l 3 £ ^ ' x3__/^ ^”3 ^3' ® L—g '' 220 oy -X 3 ^ 6^^*.0^*3' o 3-9 ^JL>-^ 

^' ^A^3y^Jci' 4A^ 1 ^93' L-^l3 9 '-^* 

:A-o3J' A-L>j1' • 

^J. g '' A. C-yJ Oy '-P’T <xi A_L^-yl,' 0-L& ^3 ^y*-*^^**i ' o3^ y-i-u) ^j2 j 

_aijj ^^£= 586.5 J^iaj^W~ A-Cyj .. *-3^-^ cli °W 3 d"^3 s3i 

A^»L^_a AX^aJ' ^jJ£-J t A 175 (j) 6 sx3Lx-^i AX^yvi' J ^1? 8 ^-A 5 

.p3l^^ 3'-^ L-gi' 400 
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: ^JOjH\ (—>ji -4 

jj-J3 (jl-)^_S 1 & i' 12 AiLv3} (j) <■ i l fr)J tA_jJ^j<Jl *1^->r.O ]' (_j ^"J^LII Ijjk ^JL 

JjL^j 4A ^^2-1 o33l (3 a (J *2)3 3j3—*_J ^2o ^J\J! 4o Jo-2-1 

a_2j 33 J-s—^321 2} Ai3^2^3 43 j—^J ^!j J—*^21 3 32*^5 4 J^JLdJlj 

A_oj3 16 A a IS I A aia2l OJ^ tij 4A_j^ laxJlj A **2)1 o3j22Ij A_£2\ja_Slj 4(j\*j3l - £c3l)l) 


:^v 

- J ^_2*t3l Ol SLPtlUlU ^jl 2_*J (3 (JjusJU |>A3t 2L«3 ^JlJ -^?x3l oLa A_2^- 

^C- .j^A 3 43o-23l J^^il 3 ^12^2J 231 jl^N A^Jb^Jl JoljA-a ijJos^O £C^ 2 J 3l Ulajl 

a sU? a. \z,£- 3J2I l_j 'j£~ 3 £>2^$22 ^2ol ^2^ o-v.aC' 42009^2I 3 0211 ( J-o-^ 

A_2^- ^c*_o 2 _j -L_9j .Aoj Jj2l32 3 ^ (— 3 JLSI 0 10000 ojjJL ^S*t2l o2a a3^- a 2^- £oa 

ol.Ja^- 8 -L_*-flJo 3 4 A_?3_^_II c2 j_Jl)I CJ_jJ>j .A-c«Jbl jS> I 2^2 3 aJ^IU 231 

_ 2 j 1 a 2 -a^) 1 _ I — 5 — 1 I^jI— _ 3 I^_> ( 3 j^ <■** — ^^-221 _ 43 - 22 «a 8 3 a.3^- 

• ^ I 

: (jd ^jUI 

4Aj2^j Jj 4A3^U^l3 S il J?Ll3l jPjJ ^3^ *2^ooI 03 aj> 3I joJbl 3 ^ o\3l 

j2S" I J—5 4j*jJ| y *j 4*1jil Aaj o 2J3 Ol32^a tjb\ 3 I 5 3^ •®LJ’“I O Jo>-j 1 -dJL*^-^ 

3 —I_3j>- 3 ^-y 2 . J 4x»_jI^ ^Jj>- ^1 3 ^ ^-^1-^* (^j3j 3 I 4AX-321 AjI ^-Aj>-I 

j^Q—A 3 °32.lJ A_o| g.Vj3 j\ P-Laj) yA - 3 ^ “ Aj3 $J^ 2 l oL>a 3 3a^l-SJl jLc^^l 

f. S’ ) s-s. 

0 L-wO L-A La C-%_LiJbl ^3 _a3j3cJI A_ 2 aj il a 2 I <Sy>~J 4Uj^-^>- 3 «a 32 2 ^oJij^L^oa 

^1 _^ 2 } o^jl^ 2 l ©I— 2.1 3 _a o3sIajI j3x (^1 32 JU c-ol^x« 3 JI aj>. j 2 I (^14 ( J^2l 

<vlsfe*^ll 2 x_3 |2 ^^ 1 C> ^0-9^2 1 3 ^ 01 ^ 3 "'"*"^ 1 ^ j^-A 3 ^ l!^” d-^-X^aI 1 j 4^ja^o^X > A^sIajI 

.L2> a^jUI a 32I ^jl^iU 3^31 

/15 J_i*-> L»j 43^<21 ^3^2^! j 3 3 2.^1 ^ 2 ^ 3 ^Ijj^!l ^1321 Jlj3 

32 4 ^ ^,t>\*^a 3 ^3211 jjss 3 ^?yv^all 3 -® X55 2 22 4 ^? 2 I ^j3JI 23^J 3 -® 

3 ^ s ^i2-d _>3 4^32jb 3 j^La 2,5 3J2 1 3 ^^ 1) 3J2 1 3 ^ 3 13^ 3__j 2 -a 2 3 -^ 2^" ^ 3^ 
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{£J^\ oL-* (JjJwo^XJ (A_Jlyvail A-X'lj^ll (J^’Ij'L!! ( j_* Z 60 CU-0>~ $ j-^-A f-1 JX- aJuu 

oJ<_toj cOlj, JLflJl _ a ^ ^=> l_j 2_il 40 I^j tA*oU.l (3 >jL>l1I AjLsJ^ aSv_XL 

lOju^J^ l3jU^ 2_^ oaJl 18j ^.aJj <Waya3xU ^j 4(jl-xi l-j2-S1 500 JJUj 

0-^_>-^ Ol_O Jjoca ^JjaSjl l 3^L£- J-k> (3 •• olLjua ^=> O_^-L^ 

_fl^-L ^-IjCo ^>-1 lJjL£- *}Ls^ 9 cA^ol jJlII objljll ^Lx-C^i Aj^j L*j 

ff-L-O (3 ^^^o) 0 JoL^. a j C J-^A J^yb jJ* L 4j>-LyJl o\jJ L» (3 4 ®L-L (J-* l—** yO > 

ja 3>y»*J jJ L-flJjiJ (jL*Ju (Jj2> A^oLu La (jLJl (JIj-aA- 1 ^sb^JJ .Asb^JL ^-^.*-U 

1 if SA.joU.l l 3 JL_jJl (Jj^ i y A (JiJ-Jl o !\Jt) yCLxZ $Ao\ll Lb^j3>a 3 Jrf^ 

• oA^j \ ^Lc- 


A»wj j ^ Awo^J 1 

A js]q *11 

13000 

A_JLa_JLjl l£=LJj^o\ 

35000 

^XJ 1 

18000 

. f- 

A-OjJwLl l£=LJ 

10000 

L-fc*jfl^ 

5600 

Lji^l (^LiXi 

2200 

»■ 

Ljjl i—A_^>- 

2800 

£■ 

LjjjI jyA 

6500 

L-t^l _y^ J 

3400 

jlUt 

400 

Ljl> ^-^). (5^-*-^ 

600 

£ 
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j UaII {S'ji. j'-^~' UjIS y^y J^oU-U' 3 ^r 1 U^" U® 3^ l 3ycu! 3yU*A' yJ&A] oyj-^J' <^oy-aiAy 

: jUAl JjjJ4 Ji 

A»_aCo ^_A 3 4 800 ji (jSLJl Ay<^A C-oly Ualc 114 (3 Ajl Aj£- (JjaA 4 (ji yAaAiUy 

12 ^ o^j ^ ' o - ^ 3 ^y^Ua^-l aJ^- 4-oy4 Ur 4 X70 ( j^ A£yy\i 1 ajl 3j I 3 o-^Uj 1 

y—* oU_2A ( j_* AyiAl L^aj ji AiU^lU \jjt 42014 (3 oj^'y^- 9 ji 1900 ajl—, USlj^s 
(3^)'j 43LAAyJLaAl ^ Ji' oUAA ^y»3 yJ' o' 3^4 Ur $aj-J 3(> 585 ji 4800 
^jbUa-A JS* Ur $a—jUA A^UfJA yl 43UA ^oJ' oU^j 3 U-3^-v2>lj 4 (a_l^ / 31>1000) _> aa^*- 

.. j^a ^3 a^««»<jA' 

aJlL—JI a _Jj'J jj 4 ^jI$2J1 a'aJ 3 ®^Uj 4 aJAA AjyAA oUj ji Ay*_> Uub 

4aJL JJI Ujjj 1y*_> JUi^Jj N Aj>-jjJl ji UlUv^ 4 ^AU.l Uj>y 1y* s^Uy ^ 

1_a jj- $AJLalSi ^OyAA A^b.^21 A-aJ I^jIJLJ AAyl^y 4Uoyoi ‘JyvOJ 3° U-O-J (^U 0 ' o'yj U» Ufcj 

.i—^*SJ ja-a jU-U^ 70—5 jii) 

ji 4^j A aJl A^s-<w2. .j ji AQa.^J A— ^ Ay*J J 3 “ J' AJLSy - jli-l (*lUl o' UubjA^l 

:A*o*^!' ^-A JJU <LoUA UaJjA» ^jQ,.&'i aJ$OLa 3^: yA '-^ 9 43(> jU_Ua 14 

Jy-L_J 3*^ 'y Ul' _ a| ^yU/2, Jo A— £->j-Cy Aji ys <*Ay A^oyy 1 aJj A 15 y-a y^S" ' —'U-& • 

_ l, *Q^jj) ^a J^" 3 o'-^* 9 oyj*' 0 32 0 ^ 0 ^^' ^UULd_> 3o“^' o' 4 

.(1aj3j1 - L 0 U 7 U _ o'^j-2' 


.LoJ^U a ^3 j]' 3^-^U ! ^- < 4 a s^yJ^A o'-^i l_a!1 400 — U&a~ JJ'y^i (JA-Ua»j • 

^Jaj 3?3, 4 Aji^ aA.' AX^ljjj' 3^ L 5 ^'o^' l —AX^-'jyj Jj-A' oAAj ^Q'X‘-r==) \ • 

(3 U (3y-A A_3^-*-^==^> o'— 3 A_j>-U>- 3 W' L^' < *^ ) J_y° AX-'jj ji 4Ajl^j AX'ljjl 

0 UJ 0 oU 4i^otSO ja-° ^37!"'" 3 = oIa^AA 3^5oi' (3j' oUi^ o' Uu^a- 9 ' '^ tolc-^j' 
?UbAw>-lj ( j^3 4 <^o*S2a yLo jU-U^ 96 = 3 x o'ji o_^U° 32 l^jj <—ALj 

(ji l a4o'a_ 9 py ^U^ 6 a^- 3y ^y«l—*A '—AAwdA^l ^^Ud»—Al q 1 Ay<*<AA A—^yjsA 1 aJs^UI • 

?UbAw>-U O^ 4 'J y~^> ^^yU-U 3 15 

OljA__ixi! A_^jJi • / 60 ji 3 y2 -4 A 3 3-^— ^-<Q 4 3 »aA ' ji oUA.' ^y3Aj ^yO tf > A^.AUdA^A ® 

.A^Udl 
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' (^1 A_oLfiJl A_.oU.1 Jijlj—S3 ^j42_flj (>X>-\y o\^-\ 3 AjijL^Jl oJJfc 

.. A^.^Jl J^u aJSvJLo Jj>- Jjo 3$^* 


?Aa ./3 fltJ l •Xmj Xju liU ,j^- Sib :J*LjG IjJ 


(j) <2009 AJLa A A La ^L_XJ ( J> Si (^l— S.1 3^-*-Sl aJSIjLa IjLy^Jo ^jl 3 S-O y^>\ CU^x^- jJSJ 

^oJlj C(jL_Jl (JjJ^_i-1 Jl J CoJ o_Xj>- ^j^ljl ^^LyO~ A-oLa .ijl jA J°>jZ5 |oJ ^Jl Aj>-^~Jl 

.AJLa 3^ 3“^S 3^S 3?x*Jl jl jJLa A^S 


aJIU oL>L^»^1 

aaSjiII 

OUI 

iJlil Jjljl 
/j Lia)^Uil 

( 3 f 

0U1 

2017 

2010 

87 

65 


55.5 

J-wJl oL^ 7^ ^Uail 

2.3 

2.3 

J*i)l ya jJiJI 

6 

(UjJIj tiil^l) iijJ-1 sLJ.1 

6.6 

4.9 

JjUl i^Ml 

3.7 

(_5jb^alb iJjJ-1 oLil 

10.6 

7.6 

ic-tUall 

7 

jlxa) lJi ysall oLa 

0.4 

0.4 


2.5 

,_|t^a]l l Jj *all oLa 




1.0 

J^l^_Jl jp jL-LaSll »L_^a 
jU-tJl 




1.0 

(^jJl jjjaj ya ^Ul jj31 

106.9 

79.9 


76.7 

jUr^l 

30.2 

3.2 



ystxll 


1_a_Lo caj_^> / i^oiSO jLo 3.2 _>jji 2010 (3 3 ^ j^-*-SS jI-aJLa (jl Jj-^~S 

o^l —aj jl—^iC' S il 3 Ujc >-1 lilj c(ajl^ / 3 L 0 jLJ^ 30.2) <jl 2017 3 

1_*Lis>j *•'/• 36 —24 3 __aj 3 $_Slj ^^3 “\jl11 j\jd\ yA Aj^-UJl ojljJ»-l aj>-j^ ojiUj A^x-jj 3 S-II 

3 S— 3 *^S £LSlj_?x*Jl jIjJL* 3 S ^ 3 ^ 3 j^-*-SS jIjJLa ^c- 3^3 3 o^Sj^JI o«ajL 

41.7j 43^1 3 <w^_*S2a ja_^a jLJ^ 37.4 ^ya eJyL La jl jyij 20 1 7 <C—yvO^a j dj_a 

oJo- j l—OlS 2 a jX^a jLj_a 


1 jj !?(j'Sll y. a 4 La jl*j 1 ^-iJlj L jt a " -Jjl l5afl> ^3 d-JsO.1 CaLs-LcLs-"^! 0 -X^J j4 '—ajSo 

d—Sj.2 (jl d^^yjl - J j_aJl 0 -L-J j ( j—l (^£-i—*2 -L^- .xi ( JnJ1j ld-*-sb lyXil (Jjjaj a -& = !~J (j-* “ l_Sjl 
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J-"j .».ul 1 .^.<o y —\ ^ ^ A^oIaS”" 1 (—<^LcwI^-aII 3 \y 1 

.. O-Lw^* Oj 4j_A^ ^ a L - vO ^a ^tol_y) O ^ya JS* 3i Ol^LJl ^j^-OL$J -A^C- 

(3-*-*—3 (^ 2> ^) A^^-uu (3l a!L^j^L) A_)^yO-i, 1 A^a^^^^L- 1 d-'-A Is 44_^ 1 ^L^«AJ y^*A, 1 -Aaj -Xaj^ 

- A_atSyd.l A aJSoJlj 4^_9yd.l J ftjtJ Ay^oly^N 1 p_jAA j (3 A-y Q+s22*cW A^IIaJI aS^-^JI 

:^J La Ltoy jJ2j (3 CxL^jjIj 

(Jj—s-La 80 A_c3jj J_J \j y _ ut oLsil l j^a i^o*S3a JLa jLi-^a 95 j*A* j2y> 9 

iw-oiSC^ j^a jLJwA 112 J} ol y^> 10 axj jjJU AsjS (jl-xi 

cLvij ji\ SjL_5 3/2 3 < ~=2o A—oLa j.^ aJU? ^SvJlj (jlj^cJlj j^A. • 

2.2 a»ju^S \_* j—^j t (3^ jL ^ -u*Jl o-\]y La L-^Uubl 10) oljl^s-A 18000 

.Luajjjj 3j*3 t^yAzy) 

a^L^ 320 (jiujSOl - ~ ^r^°) (Jj-d! j2y± ^jjAS • 

jLs-La 6.0_j 1980 plc» a_aL^=u Oj _xi aS^iJI <jl J} AiLsb^U 4A^lj,y)J 

(3 yjJl j_3 Jl *x2il 3—^L-i a»^1j-\]I 3} AiLsb^L ILjb ..jNj^ 

tA^oJjtil 0J)jA_Jl a ^X_>j •>• jL-xJl j)j_JiS-\]l £A j]l jAJw^L 4jiu^SvJl 

oJ a 1^5 Oj-\J ^j3lJ 4 Aj j+AS A-o-\jl1I 0 jyJlj A^j>-^J yA~\ A>-L^J3 AjLy£j AjUcl3^!\j 

..Las ^jyaLu \jJ& -Uao 

_ o A—Jlc- OL^ yol ^_J_y>“ ^ ^-AJb ( j^=J .. aJ$2l11 o^Ub ( yA °“^ 

:3 A_LL»2lUj A_L>-^U Aolll -A-uAo Ji oL^-^ilj ^-Aju 

.Ij jJL-<j i^oiSCa jLIa 7 ( yA yy_a_) La J$y> \ 3^“®LlS • 

.IjjJL^i Iw^aSCa j^La jL-L^ 7 ( j-a yyaj La • 

.IjjJL^ i^-oiSCa y_A jL-La 4 ( j-a y-yaj La y ijLt^a oLcaJJL^A • 

,J A -Axj 4ljjJL-o (^oiSCa JLa jLs-L^ 1 8 y& 0 JJt) 0j3yj La 3^**1 

oJy _to _ A\ (J^_ 1 *a] .. _aJ^ 3 ^ 2 ^—®L^i A-uio 3 LJj 4*^jLt2.l 0 JJb 3 <a -"-^~ = ^ 

p e. f. s- 

ojjJl «Ljs>lij d-LLj i bjU LJx-!?y^i A^jI 




33 
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OLal-Xi»tX_ <m\ L$Jo CA_C^j 3' j3' ^ Igtfj' (3 3* J^ 2 _ A 3 *H*' oL«l J&£Lui\ 

3^*=* 68,3 3'j^r 2000 3 °3^' 3^1 j •^'-LoaJ'j oUAJl 

tuZjjoS I jLta JiieluJ 3^Lc(^ 

£ ^A—xS*" A_^^ sl^CL a^ £Aj2-^9.i ol-41 ^ 1 -CpCC-pIj A_*^l^Ll l-?Ij 1 a -~)1 

3 l —$la '/*85 <2002 pic- 3 jl—^0& <jj—3.4 c-ocL ^^JJ aj>-L 3J 3'^1 -o^p-^' 

3 3pLJ^ 59 33 > ' jMjj]' 3 A^-L*Jl oL4' A^S"" cuicL .U-Jlj J-3' 

<o<yv? a .coco? 3 c^yodl ol^ .(^'-v3w2^ll 3'~* ! 3 (j^ 3 ^86) 2000 ^Ic- 

ol_^ A ^_A fljj .aIc / 3f ^L_2w° 4 j 1 .Cto ^ jJLj <(_£3' l3 y^j 3t^' 3i l£ 3>"' o(J^S-Co 

_a / 3j*jl— a-L® 10 33^“ / 3^^13~*14 33^ 33' AjjjaJLa 3 

31 o^>“ »c*j 3^-jo °'3 > ' 31 ^^1' A-fl.i2.La 3 c3yvs]i °3^ 

t^ui ll tffca 33 s ju3 jLl 4 Jitluol 3^Lcj 


j—S' oljLs 31 L3yvJl l£j' j ^’ 0 '3 > ' 3^' J ^A-*!*-" ^iaJ' CaIL^- 

UJ13^/^S3o JLa j\3~a 4.5 33^ A-£j jiaJ' o-C^j *LLoC_^JJ A«^S2l j-Cdj 

.^^iJ'j -Coco? 3 AJL-o / lw-OtS2« jA-A j L-L° 0.9j 

.. ^j\J' °3"* (J^ 33^*^ '-^■ALC- <^0 fl >1 33 (J^ 3 J^ A-3_3^ 

• AJL^i / C-oiS2a 3^° 3^° 2.8 ^-?Co '-C^j \jt^s>~j bJoll j 

S 5 J <J_J' J. 3 ^ j^OLi JvJ 3 6 J^2-A -Coco? 3 3 '-S^l>' 0 j^C- A_^J 3 ^ 

• A^Cwj j 4 3'^-l-Q A-,^^j 1 


o-X_to 


♦ 11 a I l(%t I * l\ 


IJJ^A L 

ax>Iu^?U 3^ jL-La 4.0j ^(/ 8) A-s_L?^il oL^loLi' 3^ jL-L^ 5,3 ^3 

^ ^ 3 ^“-^3 3 3 - 2 ' 3 '*^a2j j** 2, — 5 A-u*i / 3 ^ ^ 3^*^ 3 • 5 o' 31 a 3? -ci^J 1 . (x 6) 

oLoLdJl ^_toL^_i .1 ^3' jc ° Cu_o (/45 3'j-^) aj^JI I c-otS2* jA-* j3^ 1-6 I^-l^ ^2002 
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j { ___ jj\ _£ ^ l ■>. iw^ 1 ^ 3 3 b}. 1 


oLys 3i l 3^2J1 oLys t_ijys^2j 3 4^£.byoll aAjLJI 

.Ja^s I 4 .y 2 .xj 4 jA-Uca x»Jo j tAJL^i 

LjUl JJzJjjjI 


.A^obs^SCll A-slkJl ^Ljob! j_& 3 4 j>-^ 1 j^jl (J^ ^4^Jl AiUaJl 

A 9 V-L 2 J\ Ol L^- .. Uy^, 1 ' 4 ^>- j—>-l Ol^l-Xi^L^b! yQ,* vaj£- 6 3 *^ 4 ^°' 1 JJ&j 

s^a _flj 2100 o^ajl 3 3 ^*-^ a^JI 3 boL« 

^£^1_^ Cr^" _ ** 90 Sjj_ qj b_3 3 ^H^Jl a_J olL^-j coljbft^ 270 

|>lc- 3 j4^2l A_J^j A_iV_L=> J 2 JL 9 /. 1 6 dJSbii 4 jc*A^- Oliaa>xll 0 AJ& .. Oljlawa 64 oj Aaj 

.2004 

-L_i-1 Ja\ ili-1 ojj i3 ” ^4 W ~~ J^LtoJl ^jbjJLi : 4^*1111 

•j»l*Jl jlj^i ^C- A^3Ju y* 3 -^ 

t3^*^ -L^i-Li j—\j oL_JJ J** *4 (34^ ‘3?u3^ =t ^"<^ 1 i JJaXj :A_Sj3| a^S* 

.Ujjl 3 ajLU .1 cja^jJL 

Ijl ^A_C-ljJ^I 3 _3 y^=u^i 3j tA^^lil AjlSIj 1 —9j*d\ sLyo :^^xA sA 4 3 

■ A/* 2 ^ £ 0*2 oUa^- jj£- ‘aJAiJI CjI jA^Aj __^AI ill 14 A 3 A/Al CjIjJLS ya A j^o ^SL> 

31j—^r 1996j 1995 ( ju_^ 331 A^ws ^ 3 A A/*A oLA a3A*''4 a^A-A j-jJjjj 

^g_Jl 5 4^° (j — 0 ,a ^ <" / ja^o jLA 2.0 t( —oiS3s ja^o jlA° 12.4 

•Uall 3 AjUall 31 

c-ic-Ls^ 2 j 3 ^^ ~ o-l^wN^ oi-^344^ ^j=r O^AaII ^ya A^9obAl 3 ^*^ 

oj^_& j c^Li—c-bll oIj^ysj oli^l o 1 j^»j - 1988j 1960 ^lc« ol^ 

b!j - 4_b>w2_J( 4^3oUll oIa 3? b»5^ •• 4«o111 olj2_aJl 3 ^C- 0 j)a^^»U oj^-bll 

.0 A-i3 4l^Lo (j j‘—r=>1 La 111 lb - bJ^ AaL.^ 3 

(jlAi jjJuo) 4^-L^2A^1Ij 4_Cjjlll oI>*Lm1I 

8.6 4^'j_>Jl L^ljSll 4>b^ 
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6.5 IsiAlly (^Aly]l ^^lyl a>-La^o 

2. 1 AjL>_xJ»-l ^laullj Aj> yylly ApxL>/2a<aaM Aj>-Lwa 

15.2 (UlJ^s 1.77) a^LJJ 


t ^J^uVI At^Ul JLy jjuD 

y>_SI oy\_aJJ ]q\ $s iyilyxil oL21 3 c^y-® y^^a^-S y-® j^-a ojo! 

.<jly_ji-l y_?XAjdl ^a_^A ajSa y^l*£l y C4_^a^-Jl J-uo ^yO^Jl (jlyiM 

65,5) AjyyO. 1' Aoljiy^Jl .i^.xA-1 ^C- ^Jww-J\ y^J (JyJL^Jl ySJJxll A_a_^S (Ja\jU \-A J) (jlyi-1 p^>0- 

JJ} (oLJ.1 a-_a-o 5^ 3 yA2. ,^21) ojL^jLl ojjb ( J_a^j (jl ^>yll .Ujj^j (i^jS-La ^jla jL_La 

y^2^ >" > ^ 1^3yX^AA_i ^yv J 1 0«xj>,l 2^^^" Aji yA_AAji -A9y .I—^ ly^-AA.i O^XX* X -a a/S i. 1 

:^J L® a .a y5-Xj £A_a^2^_21 -Alaj £■ lAj y«® ^XxJ y\Jl 6 A^-*_L-w3 1 y lj *^11 y»A AXy^^- 3} ^psQ-A 
LjT $\jyJ_^ lw^_*S2* yA_A yL_Lo 19-11 y ljJL*J AJjIU l^Ly^>- y-® j^2-A ybj> - 1 

.l^jli OyA^Jl ^jly-* (J.yJ^® OyL^>- (j 

ybi> AjLaAJ \jf ^yA-A 1 5 y l-XjLi-i -\»*21 ^L®1 oLJ3 .iyA»_*J Jy JwsjL 1 -XS\j2_Sl yb-sJl^- “2 

./ 40-28 yljJLkJ A^-CUiS S-\jy^SCjS 


yj® y£ 'i J-s-LaJ AjLii SjJ&J i y-S^U OyA^ 3 ol4J <—Ay^J^A 3 yb..fi.>- —3 

.\jyJL^J <^J^La JLa OlyL-L® 10 

•y5*oJJ A jSU ^£a] 1 yAJ^I $AajS y>y y^Jl ^JjlS L-A3yJ - 4 


• ubyXlJ ^jLyoil JOyAJJ <—AyiJl oL^ oUa^* ^-A^J -Xi Uf $y^jJl ^5 <-Jyu^-A { jh.A.>- —5 

• oUllJ A_JyA_] 1 ^3 O^Liy A-Jx- L-^OyAJ Uf ^^yAil OUl^J ^ °W^ _ 6 

.(a a!^ 1 ? a]' - oy\5»Jl - y_a^=) A_JLa^tJl U-Jl Oliasl^- (3 ^Ayixll A^2 o^Uy -7 

o^ljyj 4 oL 21 A^-yL^ ^Lfljy ^ Aj^Ji ^ Aj)yJS^J 1J Ajy^jJ 1 AaS2o-a 2 ' 0JyA_l 1 ^C- 1 yGUl “8 

• > (wAyljxiI Aa-.iA*^ 

.^5^ly^ 1 ^lyyL^lJ ^^Ls^a.-o' olcjy-X-O “9 

. (3>^ 1 3^" ^ c3 p 1 AXyj 1 -XJLa ly > ^^_*a 2 1 Icyyw»A S- l^o 1 — 1 0 




cUj ^SjjJuuA 


36 


.ajA j>-^LU ^C'^gUI -11 

a_£* 33^ ^ $2025 JjJ^- oLJ3 {_y^ m ^ , ~ > i^x° ^^_L oi 

y-z* 11 ( j_* a_g! \_<>S^ 3 *La*J 1 oLJL "L)L^ O'* ^*20 ^y* J& ( \jt>SjjL*j 

.yu ^SnJ 1 ^Jfc ^^Lyall oA& ^Jbl tOlcjij^ll 3 oLJ3 (J>£-^ j-Uo^ 

j^J 

^A__S" 1 3-*-9 AA-~>-3-^ o ^^^3 4^ 1lj 3 -aJI A9lj^ A^-L^*j>^^3l 3 *i<0 > oL^ ^-*^ J ^^ 

(j Gx^ys^2_U (j; ja_^ LgLI L^^-L b»-\_jx- c 1902 1 a_>a^- j t^lc- 100 

oL»i. 1 ® Li^a*^L $13^*2 L 3-aI ^ A3 L^ a>*L 1 3 A|</ ^ * ®L^ ^ ^ ^o ^-^-*21 

Ja^ >iU 3 °^—3^ a iw^J*S2a A jLJ_a L,^ ll ^j—C- Aj^J La ^£a!1 ^JLL CAo*- CAJLa jA^j ^Jl 

l3*^L_^- c.L^s. 2*A,\ 3—>-L \y _* j\S 30 AiL^_* Ji jcl*5 aja*J 1 oLi' 3 3^ 4 

.1^ a«jlj^LII SjIgJI A^L^ aJIL aJjj lA>*^L>- ( j^a ( j^=u>j iAjji o^LLi 

^_J1 a .^.c* A__jl^j 3 La ^r jj) ^LU cole- co^_S3jJ1 oa& ^3^ 3° 28 jjy axjj 

A_jc3aJl ^y_C- j^yO. j ^jAaa! $jiu^SvJl 3 A*ol A*_a aJ^ y>- LaAJLC- tOLLxJl 3^ 

j—>j ^ A_S3^ 31 aIL^jjL Aj yvaU A«ojSv3-l CA^li iOLL^JJ pjAij Ajo^ 4_^jJJ A^sl 

3 _<»-*-} ^(a^j^jIja _o3LtG-^Ni ajaaj 3 a^vq,v q 2 *c\\ a^lLiJi a^£=oaS^^JO 3^3 

.^yvol AjuljJ A»AJJ5A^ ^jIa>- jfj jAa!1 3 CaL^ 3 4£ ^- 3 ^jlL OJij tAjtS^ aU AaJSLJIj j^^2a1I 

^_a^r (3^ 3 3^ ^33^ 3^? 4 ^- J ^’ iLL 3 ^! ^g ^oI^LaJI 3' 3^-j a*_jj 

f. «■ -J ^ i- 

l_sljl _s 4jl_ ££-\ A _ijL^- A^jlX^~ ^C- -X£-U^2 j ^a A^)\^~ tLoLa lAl 

.1995 




Lai 


A_LJt> 




JAJI 




; p j> iti<TI j -~— ^ ^ iJLteJ 

Jj-j5al! Jo ^ ^J^ill 3^So OJjA 


A -Lc- *—> Ijb^ji^j l»o^*i 3 j 1 ^ Ai»^^ I s-1^^>- 'c^~ 1 ^^' ^j 3£* i 1-^ J^C- £A^o _XaX I 1^5 1 

j-oijJ$0l SjjA' oAI al_j3 JL ^ ^ ^ s^L^j ^<»_^ ca^j>3 

j—jy> o^ 4 ^— 2 oLi^J^ o^3^3^ U^ ,> ' 3l c3 

(^a] 1 j; A sli ( j^a sLjj>- 3 A3nA_^l ^JA-^ C-^-w>- 4 A_JjjJl oLi^-^LL ^ yu ^SvJl 

ol_A9 P-Lt^l ( j^C- LtiJi^ Jaa>L.l 3 (33 tlj jJL^i a-oiS2« jAA jL-L^ 1000 31 3^l> 
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(\h\jt, r*j ^J| 3l*3" i '°3l ^— 3 —*-^* c. 3-*3l 31 ol«3» I 3-^3 $y~A 600 ( 3 j))a> a3^1^» 

^3—*31 j . ^ 3 j i *-3_yX^’ 3 i 3 • J ^-i J3 aLs-X*j |oO t j-^\j Oj^: Ji 

.Co^S\JI aJjC A 2 »L**-a 3>_J^ ^b.^3>CLl\ \jjb A^-L*w ®j Cojlla31 y2,A ^.JCa (3 C-^* 2 o 

jL^j'il jjl j-^ijjSvjl ^_$jj ,J-"L_J ^ ^Jj-tW 1^3 ^y& 

$A_*^-\jLil Ol_jL3l j A ^o>-^]^J-l Jaolj_i-lJ ^131 Jaol^J-l J A 3 13_JIJ A^_y-3 A*£-lly3l 

*3-vO^ £ol33 - L> y^" (Ji _J ^~"I 3 -^ o!3k.l ^3y<-a lw*u<*C 1 A^,|j3 

. 3 1 C^-4.4.J 1 t,— 3 *-^" — lij^ t— *j*s>- (J| 

4 ^_>3 a 424 (Jj^l (J^1? ioLsll j\^~a jo_\j>cxl <k>-J\jla ol_&^ jjLlx4-o 3 a^Ijc <z*~*3 

940 a^\ <A a .& 3 ^ 3 Ij-J 1 _y^_) 3oy*31^ 60 jcj 2 «o 4 1500 (_jol» 2 .l 1 —^.4**_x.^ ^ 

3 j—t£__> j-a 3 L 0 j-L5^ 600 Ai3w« ^c- oLIl J^jc cJl3lj 631 ^ 400 ^3jaojlj ^ 

.A_JljCCa o3JJ ^ij Olia^- 4 J*^L>- 3 * cJwu33l Jl 3 ^! y^j ^ca 200 ^3 j2jjI 

i^j CA£^L-Jl 3 <«—>lj 3j—£-3jC 300 £-Lo AJU^ Aili? j3^o A_o IS3} 3 ^ ^yJo\\ L-A*t*5j 
A_sliaJl Olj C_3 6/1 \_ §jcJ 3^ L^CyO. o ^cii ^-iojiJ ojl_i ojUN ^Jl^==sj 

AocLyO. .13^I -X_oljj«Jl 3 ^ ^ya o\^X\ jJ^J xJlaJl 3 A^oLaj^SOI 

13 ^c^-yy*__J 1 3 l^v 4 4j^ c—^_C j>- ^ ^ 3}1 Cf* -C^A. 1 oL 2.1 jj\$y 3 3 ^^^ ^ 3 ^ 

^ II ^L_oL)^S2l A 3 II 2 JI ^a 3 ^_j ( j_P *iLsoi9 cAj^lcJl 3j3l A_a« x3- A^CCxll 3 W°l Ai^lj 

jvz 1 jijJ 3 } ( ^p- ^L_ajji} c-o jb*j A-ololj^Jl 3 J^J j*-> j^l 

— -X tJL c I Cj_j> t(^) I»c_9 3 ^ 8 0 a c> 33 ^-9 y ^ 0 1»3 .1 y^ y~& ^LL 95 

.ooiS3 112 Ji-ol^lO 

jl-\ <L»_> _^il ojLi 3/2 y£=aj AoUAsli? ^S3lj 31^^31j j^3. ~ 

lc^ 3' S ^3"^ Oj *32.2 A 74v^3 -A*a 3I o3^J 10) oljl^ 18000 

.L3j ji) 3j3 j-W? 

a 3- l *i<o ^ I -C_s jj 4. iw^ 320 3 ^—*-^^3 1 (__) IJ 3 11 _s*^ ^3 13 j «a3 ^3^ J /^*41 

^l. ^ 3 -/^*^-^ ^ 3 _y^ A^3 vu^j g-l^y * 3 3 -»-s^O L—9 ^^*j ^'^^yvCyl.l JCjS^O (__)I ( 3 l A^slws^^llo ^A.C'l^^-^i 

lw^—y£=*J 3^-3^*-!! A_fliaJL^J AjjAXSs_^Nl -Wj l3s3lo>- ( ^£=U>J ^jJl oljl-yyyllj CAC^^yJ I jJ^oli 

ctiSs ^ -L, o>- 333->- 3 ^ ^l^oi(^ 2 - 3 l Ji ^^sl 3 ^ a^_oj® jl-3l J ^ 3 j3 




cUj 1 [>VI £JjjjLujI 
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^ f- f- 

1 .A a Q o C n^.^JXJ 1 L3jy Jp ** -* <■>* •>- C 1 oA^ ^* 3 yvi»-l 1 A»o!Lo 3 1 L31*15 I 3 

^-AyJl (3-4.1 3 I cii 4 3 ?~olj^°y\ \^jL^ (3 Wa- 4 - 3 J _/^ 2 -° j*-xi ^ 2 j j^j 4 3-4-<2il l-^a^I! 

cA_^^j>- Ijl .*.1^ 8 A A )Soo cl24 3 cdJIjxl 1 3 J 3 l~*-v-*^2 1 A^Jlo aJI^- ^3 ^ 3 ^-w-i. 1 A»3aa] 

cJ—oJl j—^ O^J-^ Ji J—^3^4 y— O^J-^ (J~* °W^ J-^l ^ 3 ^ Olk^- Ai_l3=u 

.oL41 ( Jjl 2 A_>jJJaA.l a^wjL24 a-j 21 Jl^-l J} AiU 2 ^JL 



*Lolll ^5jljl.l c^lax 11 33^-4 O^J 

f. e- 

o 3 I33—1 1 P 1—a 4 3J 3^>- — l£ *Aj 1 A 3 c 1 (3^ I3 

J^_C-1j-flJl J^o Ajlj ^j<h3y)l 1 AJ& jj->j caIL fl^- — 

LfA_Jj3 4 ^3^JL_11 ^)1 «£j*}U A^la^U A-J^jjl 301j-fl-Slj 

4 a4s>LaJL 11 (Jj-^ll (J^U-5 olc'lj-J Aj4 UJjIJlj 

•3^41 ^3 l*tu-l 1 (J^^ll 

^yj A. 3 .^. 1 1 a 1 C> C A_^o 3^^-! 1 — >1^y ^ 41 0AJk 

A .a3^^- a O3 ^ *4 1 C—^ ^3S3J33J ^U» 3 3J (3 d-^x^l ^ _ 3^3 1 '"'* 1 (j^OOj ^(^ 3 3-*-flJ 1 ^o-* 3 fc ly-^). 

a «_< 2^jxl 1 fljIc- J,j-Jl 33A tf 11 3 j_^sj 3I _ 3 — a^^^jxI 1 3^ (3 l^l^u^-sS^ 

y_^j l .^JL*J cA_3l!^ 1 jL^j^l 3^-sb^j A^liLl aJ j-Jl oLiU:^! 3I \jS^ 4 ^3y^ll 

.Ja^Pxll (3 ‘w-r-v2Jj 1^-° ^4^ Aj*^ ^(3 j2>-\ aJ 3^ ^3! ^SvJl A^3 N t3*lllj c^SvJl 

: J^l J Jli«Jl lift ^ ^y]l Iu$L»j Ujb ^J 

ol—ya ( 3 ^ X50 1 —aJj -\]1 0 JJ&j C(3_y>“l J3^ Ajl A^S l^SjLt^ N3 3^°3^^^ ~ 1 

.(1891 ^ ^UJU j\tH\ oLiUsl ^lj) U,>1 

(jA_!i A ^lil 3^>- J3^ oLil_ijl J3I Jj-\ll 3^LaJl (3 -Xj>-1j JJo -Aj^j *^l -2 

C^ys 1 ^ •• ^ 3y»?* 11 3X^3^^! 1 aJ 3^ d^-yO.Sy 3^ lc- 1 ^ aJ 1^>> ^3 ^3 y‘ v ^*-ll 

3 ^ _ 1 ^ ^^j-S-9 3 -!^ — — ®3^3-! 1 (J3“4l J 3 -Jl 33 ^' (3 

A3LLl^_l^ 3I A jJ3 J^>- A ^3 ^ AjI ^ 3^3 ol^l\ j+/z\. 3 ^: aJ14-1 ciAio (33 t (3^^' O^-^i (J*^>“ 

3S! ‘(j^lyL-pl (3l j^_o pj3 C^3_y3_ll Sy_So C^lj 3XJ3^113) ol*4lj A.3^ 

• ( Aj yyoA. 1 0 ^ \j2^LlS^ 1 3 3^-^ 3*J 3^1 1 0 ^ Lfl^s-1^1 1 
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cUj £\jJjLuj) 


.A-Jj-Jl oLJjLaj*}U ^ ^SsJl -3 

( ^AJ> jSsjl aJj3 ^Aj>- (3 o^'O' 4-JU' aJ^ji j^\j) 



^J .**q si o! O^^' OQ 1 £ XoJ^yJ' o-x^^xl. 1 a,.» 11 .x^^ .x^-^- 00^^^' l)^ 

^ o 1—3»^ 1000 ^2 l-> «x] |o ^o - *- 5 ' _j~~& '*—^2 ^ ^j__5o^” l 3o^ 5 ^*—1 1 -x^ ^ Ixj ^c- 

'1 ^ qq l xxlIj o y*r«. i. 1 oA-3^ a a j?o l «w».^\-o.o ** 1 )^*^l' )^a 

_ aj l3^_^j ^oyO. 11 1 -\ to O' jo-^-*- 5 o^'J 6 ®0 U 2 J 2 J 1 yO h^-C-A yJL*j «xia_> y_> ^ 5*^3 6 O* -5 '_J 

^\j—i^i\ l 31*_1 (j; jU^j 1_a jjtj J -Li.s ajl^JI (3 ‘^o*SLa jL_La 95 y^3 

y —*a (0^——A__C* 'oOO '“*■!' *X-*-3' y-A "Xly) xOy^-u ysJ 1 AjLC- l^y^Js 1 g-ljy 1 (^j. 

4Aj yv2—U A_C-lj^yJlj ygy...frxi 1j C4 La\j*J 1 ^_£-X_> 2' ( J-JLt^i y_2£• 6 js&J* ^ “XX-ljyJl 4j.xi 2' 

.‘LX'ljy]! ^aJiaCA (3 (j'-Jl 
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^ : <ijj^ o>^ 

J—wJl cS j— ^ (j^LJ A_^-^jLU iL^jJl 4_laj^) jj^-j iL^jJl : jjUl 


:3jUa2JI tJJ^ 

• • J1 .A. »i£- l^Jl—** ^’*' iJ ^ O-djLO ■’ ^^C^-wJkl 1-X-& 

f K-j^y 4_ojJlj^Jj t^lc- 100 Oj-o^- .Ls-a^ 5 Icjo^CLPlj 

^Ic- 11 1 ^ 195 9 pic*^ys^l—dJ1 a .c- 3^—^* ^3). 1913 1 -*iAj 6o»^»-iLo 

0J* Oj—o C-^jcLaj ^4 1jjU>- - ^olW^^)J cT°J — < ^r ==:L i o!^Udl^=J t 1973 

.. oJmj2Jo 

LfAJi ^^jLyb.-j ^C- l3j_3Cj ^-9 ( j^=aJ .. ^b_a3xJLll IjJfc o.i\jaIL^\J (jL>-^vJL3 .3\jJ&j 

(J _mi l_j> _La d-_ £- { jhJi^C _a j*— j\ ojVhaW ^jhj&C-A Lil ^ Jy^ 

.^J\__*J1 (3 '** ~ ^—5 * o j^—^r Ji j 4^djLiaj 

^L5"" 53 4iL^-oJ d ->y^>- o_^ca i>-lj ^ya jjLa 300 J^Jaj JCd_> ^jhhi>xS .lli 
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cUj I %SjjjuuA 


c^cla **» L-A^-^a 3ji \yL« 137 a) ( < _9- a5 ^ £-l-o L«-aJcj *3 J^ ®__^-" J ^Jo»- 

3i ^l_a5j^l (j ^L«juo cl y^ 350 j£- Ji l-4^aJI ol^l (j ^USjNl Ijjb j 
j_^- - a>_JLA- 1 A_^iljjJJ UL_L> - A-s^LvJl a»-L*J3 ^Loj . 3 ly^tJlj tw-^-ci-l A^-lj ^jLmoII 

c2^j= 1572_^—^- ^ a_L*^ ^Lo cA^c-^i ci4Lyb.a.^jLa s-ap aj j^dwAj c2^=> 19516 

(jAJ-L_)j.. ^j*uoj_Jl ^jhh^C. ll_> aL_^?^j La L$JL*j 4oyJuL-a ^bi^L _y* 

c2^__^=> 21088 A—X'jjjJl oUa. jaj^JLll ( j_a AjLaj>*_La^ ^j*uu_^)1 JLll A>-L-^-a (jj^=u 

c^_^- \yL« 139 (^2^1 (j_>Jl ^Jg-^o j}i^D I^jjmJuo 3-a> 2p^=» 20695 

Aj>-L^_A UbjAi 3 d-^Lu (jl-^ (jAjt^La 5 (j3l { jhJ&*c\\ 4j>-Lx^aj 4^rla^ 

jl cl JljLo^Il A _>Jjud ^3L^)!l jJc^jLJl (^£~La ^C' aSJC-ou^a j\£* A-LLjua C-J_L> CC-OjSsJlS^ A-lj.} 

$■ 

^LJLxSlU 



(ojUaiiJI j hlir^a ^^jLaj 

Ja_ss^i-1 (3 *U^2jl j.^^=i~ aS^p^1\ *ui_a(jLiSvJls o\jc*I»xil aLo 

2^_S= 30 ( J^j-Z-J ‘2jo_^= 150 JjJaj ‘S^a-J.a CjI*JLCL^ 3 <w*i-fa*»ij^ i-oS^ c^^iji 3 


j>-^j (jA)-\_5^ . { jhhi^L^ A-o _^*Jl A_JJ 1J A_JL»j3l JaSl^i-l l3 


LP 




(_£j_>- 1 ol*_aJoL^_ 

.. A_^>t_Lo i * <*»1 ju ^_^a l£j! 1 ^L»*J 1 CU-o>- $A*ojj3-l l3 1^3-1 3^C' JJL«j Co^ajcv^ 

.b-^bA-l ^1 3 A-*^?Ij>- L { jh(3i*cW oL>-l-*^a ^jhx) ^cLUj AjL-_*t3.1 A^oJajl oliJaJl ^L»" L»5^ 























cU) ^SjjJuuA 
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x f 9> iti Jt 3 

:JjSh £j*Iil 


^ibj d 927 (jJcb jU. ! Sn JUJl 4 j>- j&\ (jl JJL* cSjoJ^ oLul jJ J-^- IjJfc cfc 

I^(3l jX^ •** ^ -X ^.C- - Ja. 1 ^yO * > 3l 1 1 ,j 2 j ^ \ ol—^3 j £>- o^ .^s-3 

(J^—j 3J ^ _**»l C ( JyOj_Jl ^*yO O^A-S ^j3J&CW *^J^2 

-fl-xll jl oLJLSI (3 *U3 L-J^Jos (J\JJ *^3oa -Xxj ^y2,Jl^cW 3 *U3 ^)gi-w L-J^-^uo* 

4 C, 3^y 4«*_£.X>-y 4^>-3_^.oy 4«o 1^.o-C- L-jIa^X^ 1 s-l^o^ly C£-lo ^ i J-J^yjJ 

p 

•A-Ojjul £-14 j>-L^oO A^-Lc-I 

*^j\jLil ( J-A Jou X-ouJaJl oUb-fl^J-ll (3 (jzy^~ (3 M 

^4jXjI d"^ 4 JLLjl 11 ^cJly I Jj&j .ljo>- AjuajA-oLoaXS^I JjI^aII Oli 

0 J A » ~ C4^y^^ <v <*j ^*yJ y ^NjJ £ 4. Jilaal. 1 Js <yyXJk 1 ^y/O ■>. > ^ 1 1 01 «Jk ^Jy) 'j£- j*£j\, 

C4^yO /yO^txA. 1 X»sJk,* 1 C> 3 *Xj 1 4*^^ Co^yo^S"” 4ojl«*^X3l (^^y ~X>» ojlj C^y^l^£•*'^11 

j^aa^jjjaJI Ub-XPl 4_^lj Jo C 1916 j»lc 3 OjlL-aJl ^yb.iinJoa jlj-ioA 1 Jo jJb 

cLojLa J^J-P oJo-X-i A..flJa.La ^j^-JlJsl •• CX ^ji £ ^oaU>- 3 ill**! (jJjo 

- ^^oUaj^Jl 4^S2LU XyAojA-l - 0o*^o |J .. (jA.pJotJl AJoJoa ^*y^ oJyflJU 

O^y 3^y 3 — l lj (^^ yuU J JyAj yJ Xu^OjJ ^ IaJ 1 c3__^ * * 1931 ^ 4»^*j ly J ^ysXJ jJ 1 

p P 

.(^£lyvaJsl ^AaII ^L«l 3 - J^-^' 

Ji ^yyXi. 1 1 o \-*-^ 4^3 ^l9 JwO C 75 ^ (3 3 ^3 ^_/^*^' ^ p/ 2 ^xAjo^y 

4^X-lj_ op oj\-£: 3j < V"T^ ^rL^ CJ^- 3^° 134 31 4JL*£^ 3^, t3jll 434 ^-^ ^jhJi^cX\ 

_3^~!r‘ ^-42-!^ 12 I^Xj>-L«o3 JoJ^j 
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(^uJjJI Oj^Jb ojUa-fiJl £9>a 4jaj^>-) 


:3)lt^rttt 15tl4 S^-tTfcJ JLJ)^2 

/olj j Lf 2500 J) ^Lo\j^5"" jJ v^==u>_) oLJJ ^lijol s A-i -1 

\ ul 1 Ja-i 1 ^ 4ji^ b_i. b b& -^JO^-*-b A 1500 ^94.C” b« 

. b^J ^ ^.o ( > ^ s-b^ ^7 b^- ^J\J ^ A3 *^j 1 Oi -5 ^b^ 4»£. (^ 1 

j ^cli.1 ^y> aAjI jb ob^S" ^boj -2 

.Ajj I ^IjLya ^Jp JajujaH L-jba^r s-b-oa A>-^Lb<j — 3 

L$4j ^ya (jjailiJl (jjjysAl ya (jjj A° 4JOjt 3a oi^4«5 -4 

•|oJ2s J-oX- 34=- -5 

.A 0L: 11 3 “LcS-LjAI Cjlcj)yJLl,l ^ya .2JX- 4_alS) i-jSLai -6 

: ^Jj~4' 

:i_jL*4 SjoJ l»a3jJ 3I 








cUj fcJjJjLUjI 
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«^X_ *0 4_1»A_*^5j \_(3 jj ^y>t» <y U A_^9A_3.J ^ ^ l a/2 A ^ -XC« — 1 

.A^)a Q ) jS~ AjjjJ A^jJU 


aA_^ _L* ^__>-^] $tJl-o-C'l <yy ^LaJJ c^s(3 ~2 

(jl ^ lx)' 4^j^JLll jlji-1 J \J$ { J^ x i cJi (S^ ^L« $A****)gl' ( j-* 

.^J^s-LaJI Ol-4_*-^j L--JL^1 j^Jaj ^(j^Sh C-Jlj jJi 3jj-^ (j) Aj>-li-l 


A^-lj twA^JL AfllalA. 333 j - '^ - ^ d) Aj^-U.1 oLJ3 L-4y^si )a,w.*^ l 3^^- jlljjfc —3 


A-^ljj AjlLjLo Jou AfllalU (jJAj jLjX'Ij $"o 


N], CU—^ ,j—^ ^Jj^-U .X—3jo oUlJ—>-J jjJu_o jJn—S i aJ^L^_aJ 1 ( j_^a ^-£ 3 ^ tJf'J 

e-LJfe J^jLo j ^Boj) 3 *^ i ^^ > - ^ 3 ^-wLll IjJfc - 3 _aJo Oj*^ d-JU>- A-sA^JSLl o 1 -\»JLxj 3 ^ 

.(3j-*JJ j^LAI jb ^ju aj>j- 0 j^-Jl oLwo o^Uj Jl>* 3 5 ^SCiJI 



(nlj^^Jl aJjAA^-uJJ _^^l 3 Jr^L^ SjUaiJI JsJl^Cuo £\jj+Z *1 J£3-<ill £*3 jj aJsj^) 
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cUj £JjjjLlu) 


olol \z. j\ cA_j>-yaL® oLj.3 Jj3^300 1 -Ato Jajj 3 

^PxjJl 3 ^ A^jUsJl t^AoJO 1 oU-®) 3 *A ^1 oU^® 

3^ * l£j—^ *-Utol j ®—j J—aJI ^ Ailjj Ap»U jJu ^SCll ( J-v^j oUi 3-^ ^ 1 

Uo'^Ui-U J ®1$3U Liu® _11 3 4_)l^jJl 3 ^A-) OljA_^r 3 ® Ajl Jo A Jo>- 

• Ad.s)a:Jl £.\j^$S3lo ojUpU^l j i j3oJ 1 A^S" J-s-LajJ SA^o-OtJl 

.. 4_ 1 j \Axil o\_Jk 1 A^yO >- 3 ^ £ -=)'>d\ aJ _**» CL-^Ul 3 obll ( J-Aj ( ^£=loOj 

f. ^ ^ f. 

^^ 3 ^yjxl 1 JwaA£-1 Ua-*-9 £^^0-11 3 1 ^ 1 J^-cO*J 1 J l^»y^ oU-® 3 1 JolS ^-^ aO Lo 2 J I 3 

L_ybj 1 l-Ly^-oO JJaX) Ui (^5^jl ^-oUl Ja3- |»1 j30^i 1 ^jJ==U40 Ub-’AJLto .. ( J-J-ll oLo* J-Aa! Ao>-yoL® 

.^L®j 1 a^>-^ llij toA^jf (j3jl (3 O j £ ~ r= *l ^ ^j^-a-II 3 ^ l£oN 4 Aib«-JJ 

:Uo\j 

£-1 OjJl JpUlj) JOyjj JpLoO jJLi ^JijaJI AJLC 3 ^J-J-ll (Jjjp ^C- o JX- A^ali^ - 1 

.j-p^Ji (3 &1J3 x-as 3 ^^jiio^i ^5»oJio 33 ^ 

3 A_JU*Jl Jl_oi-l J 4 ^U>Oljjf 3 ^ ^ojDaflll ^j22j3oL*o AO 3 ^ji “2 

oji jJL^j ( J^® ^L^i °W^ C^-o>- ^A^ocsJ^ ®J_>^ 2 J Olj-oi .1 oJJb ( 3 ^“ 

J fli L_Ls-Lp Ja_fi3 .(jj j£\ l_J^>- 3 3 ^/^ ^l-Jl A^-IjcoJ A^_a 1 ) olj-<»-U ( 3 (j-^ l^SCo 

3 _ A ^ 3 ^ ^-Jy^c^A.1 ^l_ll ° 3 ^^ 6 (jL_i-^ oJJb xa_o_3 J 1 AAilall 

O \j oljl ii -1 3 a 3 tA lxiIo cOlj a_U 3 |®—^==^a !1 3 —^ 1 AJ^ ^J .JaJLs A-Jj^ll 3 > '^ 3 *^ 

.(jAJjJ A^ 2 ^ 2 J>til 


oLolpOO A ^153 4 J1—*Jl 3 ^ A_J^ 33 ^ Jy^* ^ 3 JI Jajj Joo 

ol_L^- 3 —^ ij3^—jjilo _ 11 1 a _to ol j_L ?1 3 ^ a^c- 1 j 3 j a^oIopj O-^j 4 A-o» 3 ^ 

3 jU i ®-^ 3 ‘-a 1 *^-^ij ^ 3 ^j-®-*-5^ ^j^Ji 0 ^^) 3 - 3 ^^ - f* ^ ^ *°W^^ ^3^j ^3 

3 l '-r ) A ojLOOiI 0 joli ^3 ^ J CAjJaxil Ao 3^0 

OljA^r 0 J 00 AX^Jl oJJb J^jjj cAX^Jl ^-^3 &--3 3 ^ 4 | a '3-Jl AX-j^o 3>LosJ ^3 Jajj “3 

3Jo® Aoali^ 4 ^3 j 1 l^A® ojl^O*^U oL® ^ 330 ] ^IjOx- 33b 3^ 

. ff-l^-Ofc.«j 3^li ^^ Ur 4 X^*-q 2.1 I 3 (,_C^^ol 1 3^^" A«*^- 3^ji^ A^^>UosJ?^ A_o 1^.o-C- 




cUj ^JjjjlujI 
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■SjU^JI 


$J jM 


b ^j- 


:dJj>j^tL« 

£■ 

oLAU ^jhJiSfxl A1 5-^J-A £^5>w2 ^£- 

JJ-a lfj>-^l^->- 4J^- 4^5Jp*-^I ^£- A*_Jl J$* A^_*_s - 4^2 U>- 4.i.yOj 

^ ^ JJL* oLAl 4JX- O j-^£-\ JJLa c^Aj^ 1 i?L^ ( j-* Ij (Jj£=l) ^jhj3s*c\\ (jl L*S^ J1 

4^ *bj 1 ^C' *L_A-1A1 ol_Jk\ Ai* -Joj tl—9*}Us>l JlAI CU_^- ^jyv^» -ill U& d«_*x*-xl^ £ 4_L*»« ^J)^»A~£ 

.J^-9 oLAL (J'*"' 2- ^ VsJcLuT A)l^" g)4»T: 11 (J*^ $ljoJj>- 



j_P tojUa-ill jhixUj (JLSjjS jb^LLo <ojUai!l jhja^L* ^jUll ^juil\ aJsj^) 

.(L^" ^^!ill eU-0 ‘OwoUl Jx> jl c k>-yJLA SLi 


4^A1^^ 1 o4^_> l .A1 1—9 1 1-Alc* 4^-^31 -A1 4„*_^dJ 1 .4»o!Lo 1—.o ) 1-I_&^ 

0 a4^_) 1^3 ^»aA 1 ^A1 3 A-X3 —O «»A1^ 6 4^_^dJ 1 ^-&A 4^- 1^\31 ^_5 *a! 1 4^— »_flj ^ 1_**A, 1 ^"A^"’*' 0 

:^bll 3> !■&_/^>- ( j^=uj ^jJlj d-O-UlII 
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cUj £\jjJuuj\ 


j _ &j CA__j\j^S 2® (jAjLtujj ^ JoCo 4(3 Ij A^- 1^-9 A>»3^ CAJLa^ A_L>-y*-> UaIpj — 1 

J 'cH ‘L-^£-'L*Sj>- S ]\ j A_oLvO, 13^I oA* *£>^1 A_9^ ^C- (_£*a)! ^£A?oJI 

6_yblkll JoJjiJ 1 (j a_*j^I y3 ^aAS ^LaA^I 

. 1 L-4 ^ \q x i, ^^ JA^-X-1. 1 i. 1 (^3 y - o -A. .* . * -! . 1 yyjb AaI 1 — 

.(jXL$a.a Laj ^aXj La 4^oljjtJl o- 

.L$J^\jj O^AjCa J tJ-oJtjl 0jS (3 A^A - 

.LsA.Ic- 3 * 1C- i—3 Ud. 1 yOIxl, 1 A9 1 \ i—J1yAu^a 3.3 — 

• oLA.3 y^y3l^ A_*^l^- C A .s X ^ ^ \q ) 1 Cj^ y-AA<.3. 1 y^Lfi^-3l^ ~ 

LoJsJ>"^l 1 A.^.X^Q.11 L«Ao 

0y_&\ aJl (Jpo-A a 3 ^jlSwJl £_J>j y a yA_J 1 -A_>yJ $yv2 a (jSv ^ £_J»jyJ Sj ^ -1 

. y ■>. yol1 1 (^ ^ 3 - Is,J j*-** (,3 0 ^^-*■2 ^ A^flJ yvO ^L^Ji^ Ajiy 3 

• OLL. y^a A_Lv£>y> j AAjlj La J^rpj 4A-olyJL*Jl y^LJ3 y\jL*ol -2 


-A_p 


C- (^3 A_i»^i A .fl.9y aJ^>- a] 1 £^»AL»fa3l (^Jl»^J>-I yAj A»sAJ2a) 3 AAy.<.3 1 ^^ Ju-flj 3 

L>- y-a (jlj yJl (Jj-Li-U yL*Sj oJLao! L-A*-A>^ 


.A>- 


(3 y-^3 JL?*^ A-s-fl-L^Jl — 4 

.^$Aa ^aLJLJI A_*^L>y CL--0*JLJ1 olii y\J ^jUa^^li 0yJ&lk ^yjLdJ -5 

Aj jvqW oy^u^l AAj 3 0\jb^Jt*S ( j-^ A-J^" L-AjA^ 6 y^u^jll JSUJ Ajj 1yJaA?^!l o-6 

:3^J^ A^jua)! ^ Lot 

.i.UJ\ a3\-Hjj o jJZ+ss) \ AiLflj A^-LaI 3 — 1 

A_£^L»A>3 jJb\y-^z jj ^Jlj <•(£j-^oW 3 1 oI^LaJI^ —2 

.^Ubj^n 0 jJt UaS^ ^SiU 

.Aj>yL>- ljbyAJLOj 3>"^ 03 AflJl CALAi -3 

3^AA^_^ 1^: IaJ ^UbU>^_ AaJL^ ^jAj ja\ J$*-*i. 0^ ^ 

3 3 ^Lti—J_y^- 3*"*^ ^lUjb (Jy^=u (jl tcii_/ 
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s- s- . 

^ o Vs (jU 1 j 3-<.2 \ ^j-a LaJw^^ i»fU j ^^a»o . Ao ^ Jf 

:a_JU1 oLl*^I^1U ^j^-jla jIj^} Llaj^Aj li).. j ^l»U<Jl ^JLvaJJ 


0 JwsJLo A.frflJ - 1 


.4Jol^jJ AAjIJ o Jo*o OA^- - laJa.^- a) -2 

.^jjA jLo*L! 1* yO^Ju a] La} $\j\>- j\ IjSLa A^J (jl Jji JjS* ^Laj -3 

3'—! J 9J ^Jt>JS^\J—^J (^LJl Jjjl*J 1 j^Jo^CL^I -ja.la3xl 1 1 JJfc ^oo (jl t ^ -4 

.aj>-L^-} (j ^-a jjj a) (jL jji J$" C^yi 

: j-A' J* 

■ *Lo J*]\ J-AA «•!^jA UAlj pi-Ul ^»1 j3wA!1 

t- f. 

o jx-Lvo] 1 JLo^-^l j»La 1 ^^JaJl j^j 

OJ^y. £- 1 J ^ > 6 A 2.It- OJ \j2__^ L^^a-i 2 1 Lt2^l 1 1 6^y^OO J l 

.^£=> 1200 2>jJj>- ij^>- AojJjSC^Nl 

^ojLo a Jj_L> 3^*^ 1j_«o ^j^cu^1 ^JaJl JaocLLi?3j"^ 1*^ “2 

L_3^LU} ^a_^J Nl (j-^ c3^ 3^^ oUajL^xil ( j*a .iJo<J \ojl3^4^ L-j2-s-o2j ^ 

•33-^*-^ s-LlJL 

.^j^OO jlz}\ oljlj^aO ^ywil 3^-3^ JoJo>- aS3o JajyJu - 1 

SjUa-aJl ^jh.A^xXj* ^'j^-JLl 3^*^ ^j*Ji\.\ ^a A^_aJjJl ^yf J^jUaj (^-La A_JLxJl JajlJ 
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cUj I £\jJjLuj) 
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.Ls^\J^\ (^IjSh Jc- (3-X>cJl yA jJ~l -1 
y^=s\^>\ yA (jl o-Vj-X>- oNl^- ^£3 -2 
.J^cJl ^1JJ UloJl i^C- jSH yb[L* S-XP s\j£^\ -3 

.jLdJtllj j ^s\\*/^W oNl^- (3 3* JL ^ 3 3^° oIl*^-4 


.*Lo1 3 Aj>-Lw2J o-\j-X>- -5 

.A-Jli-1 3 _3 2 -^ £^* 3 j ^3^4^ c3 ^^> 3 ^ 3 -* -6 

J*^L_>- a Sj~Jl 3 ^^-* 3W oUj^JI 3_/^j ^-£ 3 * 3^ ? ^ 3 Ja->j -7 


. ^*^A 3 A«X_>aA-<«*«u^ 


.A_aJj^- 3 ^pAJL* 3^ c_^^S2U ^^jL- 2.1 jliu^ o-\jjc>- 3^>- — 8 

c-l-^jo ^ 3 £-*33 Ij 1 l^i^o ^3 (»-»*-^-*"2 1 3 ^ a^**>3 _ 9 

.J-^sl 3 ^-^° 3 ^^ (3 < 3 y^ 2 il ( 3 -J 3.^1 3 !^- -10 


! .A^uS^wi 1 -^Pyyjj 

• 3 y_ j*dS yA ^j^JLU ^Ajb 3 aA^«-*A^ 3 j^=>" 3 I -1 

A^- 1 <*a ■& 4_S^-v_aj ^yQ,*/Q,£- (^1 ^( 0 -X£*sA 1 L— 3 ^ 33£- yf^ 1 — 2 

.^■ 3 ^-JLU 1 JJ& s-l^o^l AX^-y 33-vhj ‘ 3 yco 3 ^J 3 ^-^3Joo ^ji: cAJLoca 

3 ^3_>*' s )l \ -X ,.*..£-• -Xfl-o 6 (3 3^" As^yvu^ ^ j x)_^ ^ ^3^31 0 -XJk 3^si£~ y <v *iiO ~ > (^1 — 3 


uUJl ^jtj)..^tt ^a—l 2I>4 4jd3)Vt J i —t &jJ ~Aj.£r\\,^ tt jl (3j), jJJLJl 

:Luaj^j Jau^VI 35>^^ ^ ^ ia^1)>^13 

“j'X j tA>^' -^d £j' S J\ _ £- 3 -XC-L^-i 3 ^ jL>_3*iU ( ^£=u>j 

3 _a^»- 4_3^4 (^UJa—^^l ^_<3Jl j»LJaJo 3 ^ 0 ” j\ _o-sl { S'^ =>m \j ”L>! 3 ^ 

A_j>jl-xll 03jl_3JI j r 3iJl \jjt> j*Uaj <t^>- ^(^ 3 ! y>~ ) ^Ixi 1 j 3 ^*“^J 

s- 

oLJ3 ojj-^- 3 o^-jj\ ^ a Lo_ 3 ^j a_^ oi^>- 3 ^“ ^ 3 ^ 4-^U! 
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cUj I £\jJjLuj) 


, ^ —] \y 4 A_ /3 ol *U c3 

4A»*3^j^-| oL2. 1 Aj-X^- 




4_aJa-Lo 
—^_3 


Ills 


■^f 


>uLo ^wSij->- ^Uaj CXp>- $A^9_^f“' 

^oo 1*5"" ( jj£- oLi.1 

& 

l»*J2_) _j^\. Is \ 

.2014^jIo ^_>- 2003^jUj l j_a cuaJ^j 


-7 - -7^ ~ -— -— (J~ 

'I Is > ljb-\_^ol *1.1 C)yy^~ o^ 1 

c^JLt 



(2014 — 2003) LJb^iJ JU-ij Ja-^j^ll jj**Jl kjda^a J eLil jj^i£ y** aJsj^- 

^J\ Si i(A_J\jxJl A Lj^ iLl) A_L?n^ il Aja-^yd.1 ^-JlSIj AjjlJLo OljAJcJl (J^aj y>- O JX-1 

4oj4_*5"" A^-^jJl oJ. to j J» o N aSj 4AJ_^j I ^uj 257 A^9^A-l oLil c3 S-^pljrJ ^/4^2J 

ill >Uaj J^vsll k&y±£- j\Ji$J 40j-X^A.l oLA.1 A~a13w? j4JU L$JlS2j 

oLsil Oj J>_i JjiljL_* S-y2i —JO J .A_O 1_if £ o5y>yA ^>-lj4Jl (3 (Jp*^ L-^xjJl (jl 
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(2014 — 2003) LJbjil JU-ij jj<j iLjjjil oLil j^4^ aJsj^ 


JLaJ jLjiulltuVt jaiaJJ ^Lalzll j*\Joe-Luj\j ljIjJL^JI £.Qj 

:^A-UjJlJl ^ujUII 3)1^VI ^luLtJ 



jJL*_> 


^ 1^ 0 -*.AjsJ 1 £■1*0 ^ 1 o^jJb \-flJlj 0 LJJ 1 ^*c*-L^cik 1 

^ajl A fllalllj A^olll ojl.^1 ^j—C- JlaJLJL..^ 1 ^ la >j £-Lo 2 _flJl Lo^] 
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cUj £\jjJuuj\ 


^ j_L*J A_^s^=ujA^I A j 4 A__Jja]| ^L-s^AaIS A J-A^l A-S^ST^j t Jja]| (JJaJI £A (JjUcJU 

• AAxJ^ J3t"L^U" g-ly2-4-S' 

AA*jj]I *.—^UIa3 — Aj| 4ol-*»dJJ j^*»Ls>cU j^»-Oj 4Aj>j jjl jj^S*A,ll 3^3 

A_Cjj ( J—'0 Jj^l AXJ (^aII 4^^jJL*JJ (jjNl A_L>j_U OLos^jJ ^oljo J-s^2JLA jj^/ 2J (jb^C- ~ 

s-Lia_aJl \-—c>jj y*£r^c\ ol_o^L" ,»1 aj>a; _tAjl l3a^A<,.^J> (__£«a]1j 4A_aiaJLi.1 (3 ^jA^^ll 

4j_Jil3^4 Ol_>j^ A._>A^j 4 A_jJ»-^ oLJJ oUljp-j A^oll.1 Jijljil ojl^} (3 ^Aaj j£* jUcAJL^hj 
3^ 4A_—o<Jj^ 5 (3 oLs^Sj AjA*J 1 oLJJ ^33"* ^j £ -ra'[jz\ AjA^-j 40ULs<b.sa)1 j 4l3\ji3-1j 

.2 3 L)l~*-r3 3 

^ 1A .C-^3 ^^l a a~ <*» .3 A«^_j^ 0 ^*4—J^ 3^”” (J ^ 3 ?\ ^.«*-^.xa1 A^Jwu&A***->a Ajjj ^_* ,aj jAx-<-o l^S**' 
3 ^a]I (3_aJ^ j_ a aAjjaS aAj .jA^" (_£a ]1 ^IaxaII sjA? 3 ^AAa A-olbJl aJojJJ AwsAAaI 

^C- ^j__flJ ^ ^ A_k 0^ l- 5 ”*_*b?j^ 4(^_£yvA_A A_AL>- 3 J— 4-* 40 jAxJo ^j3l*Jl AjA-Jl 

j ^j£j l*JLJL^ s i 1 ol j^L_j XjIsCL^jN 1j 4 A^xA*v4 1 jj_/^ > 3^4 3t5^3 3 3-^-4 

.oULsb*ail a^a 1 i^aj olc-lj^JJ a^s jJ*-^ oLJ4 C£y^~3 l3\_a 4-1 A^sl 3 * 

. ^ . s- s- 

-J tA^l-,/3 ?qN 1 AJa<ft» ul ( j_ a A_*_3j 4£~y*^- 3^ ‘^P’^ 3 


ca_>-\a1I a__s aaJI oL_3^ oLs-« 5^ ^ (3 iA-ojr*A^ aBLaIU ifoljNjoll o^Lio 

^—SCaaII A^ja^Is L^JJaj j A_jA j^aJI Aav la>^ 1 jA^i jl j^b^\j 

ol a 1.1 t,—)1 Apr a <a;\ Ojta) L aU 1 caI a a a! Ai 1 ^yCxi. 1 lAJb AjLo 

i^ja_>- a—jA^j aJ$3oa (jpi ^A-o i^*ji aaLaLI 3 Aj-A*Ji oL3^ Sjjo a^>-|jjoj 33 ^33' 

4oSLjj a^Iaa^u o\a\ obij^ij 4(3^1 j3' ^1^33 ^33 j3' 

.Aj jsh^~\ 3^1-4.^ 3 ®^1aX>U OjA jlj^j 

A__9^ ^ aIjI*o xj 4A^_> C.P') \x-u.*j*-lP\ 1 ^A3^3 A^X>1 ^ *i<ol \ ^l o1 ^ 1 A^xJAxi 1 (__)! c3i_^l^ u 3 

jAij 1 _« j—^j ^a-s-Apj^I oU>I 0 U 3 A 0 _ aj jl^j^Jl oLaijoj o\^X\ ol^l a^|j ^ 3 ^ 3 ^ 

A_>-IaU ol—3^ A—ajL^ Jj-^ 40jl-O-iAjl I oljl Ji iLAl oLojSvAIj s '^-*-U olj^JJ 

CjI _^L^aJU a _j^jLa^o AjJ5l^ yS~ l^jl ^C* ®J^i 

.aAXJ 
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:dUtl £Ltu AajIj 4dUUJ 4-uU u^Sy^4 

A. Ja^- j (3 °W 3 ^-^JLa (3^W“ A-o^atJl aSILAI 0-Wa>- 

a_ 2.1*J1 oL_23 a_ 3 y>\j >~ ( j-«_ 3 dUij o^L)'' c3 tjaJUiJI 3 °W A 

.GWS 

^_jo cLJLajj o^A__ptlU oL_ 2I ^—oiSOi jLa 3^2-a 1.025 aJ^js^^JJ a^-Lo^II AiUaJl *Loj 

A_J_Aj ^d_Jo l _o-a .3 _ U ^3-Jo} ( j _a /, 70 A^o _ jo ( Jj>3^J3 ^JjCLa jJl A^jJLo 

A 9 II 2 JI J^_J y> A )a>J3 J »JiJj . j*.t i 1 ^Ljo} ( j a 7, 30 AJo-^5 1 ^ < Cjl11 ^3p\ss}\ 

iA >-^LflA. 1 < —J1 ^ Aji^lc* >.—3“^- > 3 Cj^ lJ^^^ ^y~e^>£j 6^—3C^-a-^' d^-w A-oL) 

Oli A_2 ^_a olc^__oJ^- ^ 3^_S2o 4A_<^oL^_]|j A_^_ aLLIj A_ *_3lj AiJLJlj A-oL3l AX^»_?xllj 

£_Lo A_JLs*3 Aji^j-A-vO. j AjlliJ 5) Ajjl^r oLloj^jj c(oljd>-^ 10) Ajjlc oUajj^j 

aSC^JU \j$>-\ t\SJji jA2^ 380 a!^- ^j^jlU U5** tolj 2400 

.^U^SCl! Adds>^]l 

J Ji5u)I dU* ^Lhj jA 4Ui^l I jJaL^ll 

oL_23 (jN $A-_5-X*Jl A^ocsJaJl oLJ3 LaL*j (^Ln^j 'Ll L$-*2 jL*^>-^ o^A^-U oLJ 3 ^ti^ 5 LfAju N 


A_l j\jb oL_5li? 


r 


*jV>j i A_ Jlc* A? 


?J* _ 3 iAX^y^cjU OLL^. ^OOO 0^-?*tll 

(3 ^ La.5’*' £A^£» A^j l \,7^ ^ 1^-dJ l ^!s ^ */2 > |odj^ 6A^o ^ 1 ^ ^ 

S- .«. f. 

( J__^LAxU A_ ^A__X-^\j J C ij AjlsU A^o Jjl>5 1^3 La jJLfij - (jAJi J*^L>- 

o'^Ls'xll oL3J 3 I 3 (»^oL>- .. o^G'xll c3 tojLi? GI^a A^d-LA 6 oL4^ 

di-b ^^ 2 : jj |J-^-“ ij} i CXP^- uj ^‘ (j -0 2JU. 

: JJ^UJ.1 

s^jLujVI ^ Jfc ua dLt4iI . I : Vji 


t^jJ53l eii L$>JJ iLaiJl j^Uil ^y> Lo-J> SA^Jl l^J t_Jyd ol^a 


r’ 


. jllaJl ^yj ^1 y\j 
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cUj £JjjjLlu) 


Awd__l^jx] 1 oj ^ >- Vy )l I ^jj. ^ ^Jj3 <■! ^ ^ A* a l ■i-o A * > — X^_»a o^o «d 2 

4Jjjj__3 (jaJ / 0,5) ( j^C' oLJd 3 O^S jLl! A^_*d -Xj^j j! o-o£ ^ 1«a1j $AJj3^3 

•oyj>^ (j^ / f'0,2) j£-j 

*J ^*w^y^7» ll ol ■>. A — jL**Csi^L] A*o!j^j! ^y-S^L^3l Ao 1 — 1 (^AjL<»iXj — 3 

3L-J o jv2—>- 3 oJj-x>j)j i3^ O^—^y'- 0 3l 4 jJL^ oUL^jJ^! jo ^"jljO 4 ( j2p!j-a! 3} <jL^)l' 

.4—^1>! Ji jj> j>j l£ j! ! ^! i3*^_^fL)^ 0 La j?*" 3l l£j 3^ ^oj^1 

oL^j>)!' «xi ciw^dJI oL-a 3 (3_35\_J! j-* ®j| a_^j\jlU 33^^ Jj>j _ 4 

.A_o?jl*j! ^*hk\ jL$dd jid^ a! ^A Jo Jod! 3) 

31 (,_£ Jj_o 4iwJyjLJ! oLo* ( j^a (^j^d Ad>\jtoJ ^^-j»d L$j>-L^: ^jd! A^jAjlU l-jLX" -5 

.(a^S^ jj^raj'L) jJLs $o*d?>dJ oLJJ (j^v AiU2?l |«»-Cj) ojLlxS'”*N lj J j^A~\ 

j\ jLL>y^u_!l 31 -Xi (jO>^3*3 ^C- N) Ajdd oLJd ^ L)d (JL*^>d 3Lj& -6 

jL$dd 3j ^oU-JJ a^vq^o-U L>*ddd 3 od_3 2 -^^ 31 l£- 3* ( j^o>d 3j tg-^dd! o^U 

. ^ >^3>' 

3 (free radicals) 5j_3d jji-iJ! ^LjoI 31 l 9^ji ‘o\A\ ^ _ 7 

_S ^( A o3j)~X x ^ ^ ) Aj Ixi] o^A^yO.S o jJL*I 1 A^o l ■». 1 L-A 1 cfA.lo 1 ^ .<> 1 

.AiLuji-l ^ j £ -r=il Aj!Jo aJ^^J.! 

:^A-4-Jt ^A-d^fcUl Ljlt^^-4 jlaGfcq :Lul3 

cj_^j>- ^AoJ! a^xJ! a^?L>-^ ca^xJ! 3^ oUa5»tl! ojjL a^_L^! jIjN! jojoJ! 21\jl& -1 

* 

3 ij^ij )i JL>JC_ dJi _o? ^oJu ^Jo C^-J>- 3^ aJ^J^lI! JwO_*tj Ao!Jo JJX- l^o2JtJ jr-3^ 

.aBLxU ciAJo 


^ _!1 oLU a^> 3 ( jja Z50 — 45 (jo ^Lo 4oULaj3 aJ-^oJ! olL^- l^Ja^Jo ^J1 oLl! - 2 

4^5»J! oLoS 3 L&j33 L-A3CO? X-^jLaj La O^lc' \jt>ySjJ Jj£=0 A_o?jS^I>! 4 aJ2^x 1! ^_£jJu 


a3^sJ! ^3__Uj oL-^SCJ! ^3_U xa-JiacA ajl>-! 3^ 3 o' 3! AiLs^NU 

-LoJol-! -L_jjjJS" J_jLa 4o1jL_ptlUj 3^ s/ 2 -4! 3 ^_c- j_ a A_jfUJ! aJlSIxJ! ^313 3 ^ 4 ^! 

3^Ly33 ji! 3! AiLsb^lU 4 (j^jjl^!j J^dJ AosJosOL^dl ‘xi^-LJ^l 3j3^ j^La-3 

.oLd! a^Uca 3 A_Lsijl! a 3 *-! oLoSvl! 3 ^ g-U^gU A«AAi»oL^d! 
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-oLOsOl ilj_U oL^=u a_L^- 3) a_*j>- 1 oL_JA ojl ^>~j^ ^L&jl -3 

oLo«l ^ - 0 -L_xJ oL* 3 ^SAll ol^S”" { jhjL>- ^C- ( J-<i-au (Aj^aaJI 

.(3^»3“S 3^ ^ajLxJIj j 1 l*SUs 3) l£-^ 5^ l*f $Aj 

A.iagxll ^ 3 ^" AjiiaJLa 3 ^5*Jl oL_a Aj>-^La j^jA o^Lj ^C- ^5*Jl 3 ) A*j>- 1 oLll 3 dJt "’ _ 4 
N ^_Si Aolll s-Lc^NS 3 P ^ • A-Jlc- jXo O^Joua (3 A-* 2 > 1 >- caL^^-U 1^-13 

.O-Xji^ss aj>-^a_u 3 ^-^" 

^a ^ \q > ) l .>. 1 C- ^3 ^ L §J 1 Aj J ^S^S S 3 ^-^ ^ ^ 1 ***j ^o S Si oL5> iiu -5 

^J—C'Sjjj A_^x-Ji ^_S 3 ^(^IjLLya^SUb ^ 3 ^-SS) ol3^S tJS-«-^>“! 3 Lj& (jA]-^Sj coUAS 

.(jA*-* jaS^aj 0-Xj>- 1Jj L® Si) y^w® J^l oli 4 3j^ 2*-S1 ^SjiS ^jjJS^l 

$^\ ^y_ jS oli 6 l-\-*< 2 _J! (j—^ aj^-US ^j^lxlS ,j^ 2 ju 3 ^ Ajt>-SyJS oLJA -6 

A_L^._S^Jl J*}L_>- _ a ol^)!l 3) 3 ' v °~* _9j iA_j j^-^\ Ol_jl^3“S .}L ^>-1 3 ^^^SjAJ 

• A*oS jJlSI 

a SSjN L_j 2 _^iSoJS 1 —^oUlj col_j^>3JS 3 ^***—*^ s^Sc _ 11 a_ oL-d-sSCll ^jbVs *-^ 1 -7 

3 ^ 1 ^ 0 3 1 ^ 3 ) ys^j j 3 3 <?^s 1 a. 3 >^-C’ a?luj jvJ 11 L-. 3 s 

.Aj^>J 1 OljoKJl ^>-uS -)a.-^ J 1 l^l^J^J ; j-^V^S oU A.^?^<3-1 Aj>-^^ ( 3 2 ^ 1 ^’ 

jl c^jASli^I^-ll 0^_^5> ^ e^L^tll 0 L 3 I ^jJl jlys3*>U A-LJ-Ol A3 J*l\ j) 6 3^“3 

^ J-3 3 j ‘ jlia^^!l ciUj 3 ^ ^ ®j-*-^J! ^ ^ A-^rbJl ^ l^tll 

:JUil 3 s^° ^ ^J^LlII 31j a3*SjJ. Sjojc> oLjlaj jSSuj! 

p. * 

J_& U_&J tAoJj^a ^^L«l AiU^l to*^l?xll oUll 3 ®-^a 11 A^oJotll ^*}La 21 ^ 2 -flj -1 

.0 JwsJ 2 Jo lSjU-' 

ol L^- 3 o"^S (^ 3 j—^ S <3*" toLjll A_ U^xj 6 o*^L_?x 11 o 31 S 3 i— jI^c- - 2 

. 1 ^.^-ojtj 3 OjQj*^ ^l-Apx^il jl ^oS-J^S c 3 caJ-^^xJI 

cil So ^j-aA-Pxll! $oJ o_Xj>- aA^o AiLi?) L^-AlaXj Ai o^l>tll oUll 3 A-i^ij Sy>-J “3 

.aA-s^JI oUll J-s^ ( j^=l*j L3*" ^(j^ljill 
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cUj £\jjJuuj\ 


4 A ,J_£j Jwsi2_JJ 4^3»-\-02 ^ (_£ j—>-\j Cojl J_5>x) J A Ajljill \_J^cSs_-Jl —4 

.IgJL* ( j^Jl3xIsJu 


• Jo^o A_L>-j_a (Jl>o]_ c4o>-^\ii-l oLJJ ®J|j- 2 * - -5 

.4-ocsJaJl l^I.Jo oJi^J \jbj^o pj 44 ptSJl 1I oLll L^-JJalj 4oLA.I 4-Jo (J%> j$*^\ ~6 

.jL^y\ ^C- 4-0>w2^ jb\^A.\ <0 j^l^A 4jLo2J 4j?X^JLU oUil ^C- s-\J>-\ “7 
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^a__C'-Jl A_)jaJ| j3j-J C-^_-w>- 3 0A>-A_£_L^ A«s^J>til O^s-Jl (3 oIjLjJI 

l 1 *-) 1^ o l /■ 1.1 A 1 i—2 1—_> l»xJJ ( > _£^ »x3-1 ^ ^-o-P*tA. 1 -X^jJLL«xS^ £ 2 lj l-XJJ 

^j_£=L<4_j A_j\i ^oL-jL-JI j_3 Ajijjtys^aJl A_^o1jJl! 1 ^3_X*Jlj xa-P-Jl JJ£~j .A*o1jJl!1 

. f. 

^\_11 ^ 6A__jA. C-l^yl1 o ~j, j\S 1.XJ& *' 0j^-/2J ^-«-o ^1 L— 

{. . e- g. 

(3 tOljLxll ^_u) A-ocsJaJl j*l.A>CL3 (J j Jo O IoLjJI Axljj L^jU L-^-xj 3 ^£r=u>_) 

J$—£* (£ j—I>-l 3\_^Jjl (3 OLoLjJl ^Ljolj A*o3j AX- IjJ) Aj 3 Oj-A> AC^J^l pJ^yQ-flU 

^a—A-ljl (a _^oV_L\ AX'lj^Jl) ^1-XiJl AJLo 33^3 oJJfc <^o>- *3^^“^ Aj^aJ 1 

^1 oJ>1— i~e^*W oJ—& 1^ -s 1 ">- -X3 cfAj-X^* £LU J^S^^a^^jsJ 1 ^ 1 LU 3^—1 1 ^ l3^°^-11 ^1 

~UJlo3^ Ji^'j^' OjJjL^xjJl 3 (J3^" 3 AX- Ijj oj A^'vbxj 

-A_^lA. \j A_I^JI AX' Ijj,] 1 |»1 Jj^CL^l J} CjIoLjJI AjjJu ol^-l ^jJij (3 3'^ ^ c >^^ > - •y^- 

A !jl^- Jjl CJ^olSvJ |>l ]g*> 3 A-£j J a-*JJ A^Jaj^l oJJfc jpJjJaj O^jl^- Oljo LtUi Joo 

Ojj^_)j t^joJLa JjJl^- 3 oLjLJI a-s-o_o ^Uai^l ^ 1930 Gerike JUJJ Aij_^ 

.aJws^ AX^j |>1-X3tX_^o1 

(J)j_A_5 A_X^1j^S 1 ^ la > jpJJ la" ^XL^l ( j^=d j tAX'lj^Jl *—^ 

iA_fij^JaJl oJ_ 3 :_ ^jh—xj ^\sj>\ ^ * 3 “ 3 ^ OlS-xJ^ ^-X3 ^X_^\j 6 Aj 3 

^ g. 

j—^- il A_c 3^)1 3j 0 Jo-XxJ 1 A^ib-11 j*La 1 Aij j]s]\ 0 !\Jt> ^«J J 

.aj 3 ax *|^3 3^ 3 ^^ ^33^ ( 3 ® 33“^ ^ 3 ^ 3^^ 


: AJjiJ jj Jj 4x IjjJI 

a_^1j3 aJ$ 3 ^>3" (Hydroponic)" dJujjjjj^jb" oW*^' 3^ c3 3 

0\__3 ■>• A j 3 oJ-A-J A_X^1 j3^ A^v) aA 3^ Jj3- ( j 3 ==l ^J 4 33 A)J*Aj 

A_X^ 1 j 3 ^ ^ <Jajl lxIxS" 3 L* 3 cA^A3nX_^Al AX'Ij 3 ^ 

s- «• 

0-A_5»ClU xa__^3) A_*_)lxjl 4AX' 1 j3 ^ J 3-3-21 A^aJLa ^ya j^U3l 3^^3^-lJ 33 Oj-^ 

:3 35^ 1990 
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s- 

(jj j^_> ca_>jJco J_JUi 3 A_Ji 3 l Hydroponic dls jjjj ^Uava -* 3 U 2 J 

(Jj-L_j A_oljjJl CaJ_a\o A_Jos^ oLcu pl-3eol (Jl A^IO^Ia caJo*£> OljLo ^>1 J^CL^jI 

^1jJ^_^L ca_p! jjjl Jl AiUb^U <a_ 1>LJ1 A.o.)a>Sf' J^-Oj^i Soilless culture a_> 

.AjjO£- A-Jos^ OLcu 

N 3 $ 1J A aJaj^l 4^_^.lj (31 )g> ^Jcj LjjWI Oj3co11 Aj^j 3J-^a A^ljJl A^Jajl ^Jfcl ( j-^j 

. A«£» JjH A^_Lv^ L—A LuO ^ 

:(Nutrient Film Technique NFT) jallaJ * Vjl 

oj^-jIj^-U | « > o V2 —> CA^SCj_3^\_> OlJ_LS (3 Ca\jL-J 1 A£~ljj ^Jc- Jjgull Ijjb -LOu C^-o>- 

3-Llaj 1 a1 $oIjL_u)1 jj-^~ I 43 jOj ‘•AjLij ajl 3 J^o ^Jc- ^jJtX\ Jj-L^xll Li>*}L>. c-aLoo cuOr 
3 j? * a 11 o-^_& a__)L^j y _ a L3y-vi2_jLll Jj-L>tll 4(3-3.11 |o-Ls-flJl) ^jlj-a L&Jo 

(jAl-xSj i \yS Ja-^*a axj ol jJlaII 3 jl*J! 0 J 2 JI Jl 3 j>-1 0 j-a A3w? .aIxa 3 

3j *" ^a 3* ^>- 4o^jL*^ >- 0jj-s^ (3 L-.aIjL^J 1 1^*3j 4(3-3.11 J^-L^xJ»l 3 A_*i?^d^-1 Aj>^„i 

A _^S\Jj 4<^Js>j 3j) 1x11 sJ_J-l 1_O 43-311 Jj-LpxII 3 Jj-O-a ojWii-l oJJt> ya ^JjOll *ji-l 

oj^y^ 3 3-^*-11 Jjl^til Jjc>- JULj olsLJl ^Ij^aN ^Ij^JJ 

:AwO*Sl! L-aL-^j^U ^>_Lj 

.A^olil olcljjll Aj>-1Jj ^Jl Ajj^xll aJSLjO Jj>- -1 

• 3 - 3-11 (Jj-L^til 3 1 *a ywu ltoj)j-x>- 3 ^} Jl o^Jcvsa]! olsL-Jl -2 
Ji j_L?-tll jl Ajij^ai-1 j\ a^_ 3^Jl ^jljil Jo <;a_j ji olj^4^- J-«^ J} ^Lo-^l -3 

1 

L,t 11 3 O 1 A^_L»j«J1 oJJt |oOj •• A-flAjca A<v ]q') 1 j\ A-oljj^ A 3 La I 4 JO 3^^ -3^ 

:l^JL aj 6 Ajj3oJ1 

Deep Water Culture: JJl^ll 3 i^lJjJI -1 

-oIjJlII ^LoJlj ff-l_ll ^Jc' 3 3^* ^-^3 3 Ijjb 3 oIjL-JI 


Oj- 




' iA_o 


Ja_>j —aj «.oLjLJ 1 3 a 3j—1*-!! sj—i-1 co CUO7 <3 jJl 11 J^L^xil 3 
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:Floating Hydroponic Systems (.i^j) j “2 

oLjUI _>s^o^J ^.X^x .w** ''i^ 4A__> jJcll Ogj_Lf A_*hj jX- (3 oIjLjJI 

- 4_^J1Jl)1 3 “ o^XJt 6 ( j2?3s»- S il oAJ& ^C- 

• 1 

tAero Panics ✓uSIjfN jOajiLuti 

t_jL_JjSi_jti (_j ^^2 _j i_5-)JlU (JjJ^xiLi Ijjs (_j oljLiJl jjJcs- j^>_o 

•jjli-1 J-J 4_LiaU Alkdl J>.b (Mist) 

i^vldl^. y'- >t u3 ljILu jalJlaJLuLj :QlLj 

Sand culture: ^11 -1 

• 4_L»jXU AjjJtll ^SjjSj t^yaJli-1 ( J_a ^ya AJLu (_j CjljUiJl 

:Gravel Culture ^a^-\ -2 

l4_C-lj|jJJ 4 _JLlX jo_Lo 18- 1.6 y a l &jUa3l ^_j\j *~^ (_y° 

<31 C-^- 333 oljLxl 1 

:Rockwool Culture <jyk^s}\ cij^aJl £jl>* -3 

JLijC_ uj\ l ^3 ^L_*j N _Si A_>-yLiU ^ bull i yA Jy^> 

ojlj__>- 31 ULa l£l3^-<s31 ^-sA 2 jj 4AjJJl11 

d-L_>- A_Jlc- AXy^-i jjA_j jL^>- 3 O^ 3 -^ C^c>- $4,jyLa Aj>^p 1600 

oj^Li L^-LjlpoJ <jl J^- 3 I4 JI l3U^2j cAjcsij ^33 <j-* ijj^o 

cg-l-xi oL-Jl JwO N 4jl (^3 s *33 '^^2^>3l ^C' 
3 aj\_^ 0 jj—^ 3 j 4A^_aL^, _11 A__Jlcj ^- d -^ 3C ° o^La j 4A^J^w ^C- AjJJlII 

.obLJl AX- 1 j 3 d ^rS ^3*^3 
:Perlite Culture c*j^jaJI ^j3« -4 

^y X- A_^-lj 4^<> i^a 5 • 1 ) ^j_^a \ ]g 9 4 o^A^. g-1 *,<Q ^ O^" 6^1^-C' 1 

l ^*C-^liI axI 1 ^ A - oo^S* , j 3^ J »X*»^a -11 ^• A w o^a^^^_l»\_»-*j A„o^3^ 
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(J-uL-vS" 1 (_3 jl Cj1jI 3 j Aj^j (jj-U AX-ljjJl plaj j A^olj^tLA -JJ C(jL*All (3 

^C- o 

:^v jn T uda jt ^a j l L ^ iLLLu ^i3 : IjljIj 


:Peat Culture c^Jl ^j!>° _ 1 

iPh A_3?^_A-1 <J-L_*jj 4A_J>1 jJijl _!L*Jl JsJ^- C-^j^r ^CsJaJl CU^Jl ^ _A3*CL^3 

jl oyJul_ya Jp U^' (3 ^ ^*1 «(3^3 j-Vj A^ljJl ^Jaj (3 ^-Aj>CL^3j 

•3 j2>~\ jj* ^ Jal^ j\ cOIjJLS (3 

Sawdust Culture: < r JLiUojLii ^j|>° -2 

C^a-Xi»tX **»1 -\ 9j C ( J~aJl JiLa (3_y>-l OliLo ^a JaJU^- 3 3I < *o3 jJL^ OjLt^ ^J3CL^ 

.^l/^-l A£^ c3 ^ 

:Wood bark ULJl <Juft)j oU^Sh *U- -3 

Coconut j_y>- lJLSI Jl* a 3LJ1 lJLS^I t^L£3-Sll |*1 j3cl^1 3^=^ 

.olsLJl a^I jjj ajj^c. oliu5^ Coir_> ^-3 U jl tfiber 

: AJjJ jjJU A^IjjJI (&j U3^3 u Ija** 

A a^*)laj C|> 11 ^j_Jl L^-w^. .>- ^C- A_>3 J-^—} A-^-ljiJl A_*Jijl t—OljAjf ^L-o 

:^J 1*5^ A^Jaj^l oJJfc OljAjf ( 3^=U»_JJ 4|»l)guH (jAJ'Aj A^JLxJl L-^jJaJl 

♦ J 4iT>*1J ljIJ-i* 4 : Vjl 

OS-1 fiS^ o Al_jj 3 $A_olj*Jl AX^lj^U Ajj liLa 4 Ca\jLaJ1 Aj jJu 3 J^S-Jl ^3==*A>dl —1 

.£}*% ^UJl^luJl flj^CLJ 

A_jj\Jl ja32_3- CaLA^-C- Jl ^ai ^ J_*J A_^l3o (jUi^ $aJL«j*JJ oU^Lc^-N 1 ^jQ.ki>~ -2 

(3jr-^1 OLJ-a^- 3 J^l /> £ -==)?ts}\ _^1 (jAJ-L_5j cl Ajj-^JvJlJ 3 a^J*- l JjLo CA_ol*Jl 
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(3} ol * 1A (J1j^- */Oy) 1^_laj 1 y^y&Sj *3 A^A-^£- aJ y-Q-^ ~^ 

.aAjIaLa Oyys^J &*£,\y^\ i— a\Jaj 

•AjjaJI ^JL*j oLlklo AjjIJLa il^al Aj>CA^ o^lC'lj A^Aj^JI OliLo ^JL*j aJ-4 
A \j ca__j jjcxll (jAJi^ ^oIjLjJJ a^-Ia^I 021 L 1 J -5 

.yy aA-1 Aj y^jJ (Sy^^ A^si-o-P (jA] aSj 
• Aiw^iJl y^\jJtJ\ yJ* A_JU>- o\jLj ^AjA -6 

.obUI J l^i 3 l^l a**J -7 

.^>A-\)! ( joJ 7 aJ 1 (J^ (j I^-aIa^xA^A -8 

CctJ ljIJ-c* 4 :Lul3 

A__5^\J 1 '''"—-O \-^ -A. ^.C- 3^3 ^ ^ l>o ^11 3^-'° 4 A«o^^ L— ^yy^ c3 '—A 3^-^ A^-3^3 ^ A^qJsj *3 

^ ^ p. 

Uijlc- ^ov^ 2 j Nj iA^jc^JaJl AjjaJI Aj_^ OJ-Aj A^Ij^JI A^Jajl aA^- CAaJ>- 4A£Aj,Jt^ a3-Lv£> j^-C- 
oLl j^uSsjl j^S(JAJ- aS** 4A^SLJ 1 oUc«j?xaA y> A^j yS\ (3 \-*2y^22>~j ^Jo^l 

yCjuy .. A£~\j^\ AJcu (3 | 0 -^==^^AJ jl 4^£A*JA JjA^xil ^Ia^CaA o^lC'N A^x-Jj $A^A3 xA^JA (_£^Jl 

a oL_ 3-1 oLs-<>5^ L^j 3 q 3 y* A j 3 ^L_a 11 3 ^ 3ajNl oaA> a-o_*ajJ 1 cAj^AA ^£a^>A 0 AJ& 

.a-cA jj^JJ 

:^aJ>J Jjj JU ot-VA i_j j)jr,: LAJlA) 

_a (jA3i ( ji2Jj_3tJ ^j_£=U4_5 y^=i]y 4AjAaA-£aA A.C'ljJ ^^ 5 Aij IjLa l_A-AI^==^ o^ljJ -1 

A^-«5^ ®^ 3 j 3^ 

Ji _U oA_to 3 OaA^^^^ oJJb ojtaN AALaJl oLAJaxll o 2 )Uj -2 

.^WxJo oAc>- AALS Ai 
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JjJWI 

AjjjiysiaJl ^Lol-OtJl { J& iS l£*^' 3j-L^xil (^jJlU JjJjpxII 

£-l_i' ( J a oL-Jl .il-Oa} (3 J' 4jjl^yOa L-^wO oj cOL-J' 

t_£ (J^-L^tiLj ' a jJ' L& (j} (JIj-flJl (w^Cy^Jl ^J^aj .AjLj>- ojA- 3 3'_3 ? A^ol jJiJl ^s^\jL*Jl j 

o\_ >-Lj^>- 1 31 oA_J3 o\_jJJ ij^~ j)\ J^J 3'-^*' 

oU>-Ljc>- 1 ^j} ^Jj $oLi 3 ajc^_L? L3'^jj>- S i oA)i^ j^cjtS\ ya oIjLjJI 

oU>-Ljc>“l oj^C* cAjLLOxII 3^“' J"* 3*^*“ y/* oLjJI 

.y~S'yj>\3 \Jb (j>^‘-raj o' '-®^* oLjlU loU-v^^I 

Ji 3^jJ' 3^' i^j-* • |0^j'-^IC'' (3 OlsLJl AjjJu «Ls-L»-*-> 3^ 

3_Jl^cA. 1 0^Oo^■C'3_3' ^^ } 3 *l^j ^ 1 -X£» 3 _y^^“ 3^' 

:A_> jJlII 
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£(, fi (J|j_Ap"til ojJ* 1 00 ljS> (J^£=U O^lc- 6^5 'jJ* jJua (JJ-L^- JW2^- C^O»- 

Aajj^j axLoi c ^ —A 1 ^J. 1 _y^_J ) 1^ (wv3^AJ 1 4 ^ yxl ^J«^* ^ Aj 

: (Ji 4 (^\j_/~AA J^- 3 

. Ja.fl3 ^£-Lj>tAl JoaJ»-1j ( ^j-A ^y*~ouS^^\ ^C- (^¥^Z ’(0 l£AJca (J j^£- ~ 1 

.( >i £^>-' s )ll a.^jIaaJI j ^\^ x ]\ o-)w«— l*i! jU ^c- l£-(^ — *) ^A-^ ~2 

C^-^S Ji l£-^> ^ (3^ Oj-S 5 jApxU Jal^* ^O v^j 

-i ~ ^ \j O^ 0 0^1-flILi^l LC* i^ ^~y^o<S ^SA 1 

(<— . ->) c(l) Jj_L^- ( j*a 4jjL*JLa oL^ JaA^- L-Afl^xll J ( j-a y^jS\ Jj^s^J-l 

^J^CLou. _1! j5>l (JjA^-sAI A^SjaJ ULj A^A l_aLx^-j Cl-^-LLA. 1 J^SjaJJ lio 

( J_A j4_J L^2^2_Jj (I) JjJl^. ( j—A jA_J AALb} (jls ( 0 jJjLJI jSfj11 JIjJ^Jsl aJI^- (3) 

a-ac-L yb. .<0 SjAJ1 A^^Li2_^o 1 ySy 100 3 ( c r ) ) JjA^- 

.(v>S3l 
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l^jll j<Jaj J jjiil J Jy^~ -U* J^iaij Jp' ijOJudl «Ju>— j5H 


j-AOlil '/. 


j-auJI 

15 

1 L..4 1^0 


46 

_^oOljAJ 

53 


^^j2_t^_aJ 1 

13 

1 |^r\J 


50 


20 


1 

10 

Cj\j^ 

^ C- U< 1 

10 


18 


oLiLJl 

12-5 

l5 _1^- AjA>- 

JojJ-1 

27 

oli-Ly 


12 


23 

liljjll oliLu 

^5 

14 

{ J\^- dls j 

25 



13-8 

l_£^- i_r°^ 

11 


‘jjjl*’ 

17 
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: ^Ltau^t 3 l9^ j* Jot3LmJ <^a1I ljQaaJI 

LJLj oLJaJI lasAa^-j cJjUiA ^Ja^ol i3j^ AxljJ^JJ L$-a1aaxA^1 ( Jj£=uj ^Jpl oLaJI 3AaCo 

6Ajj^2__*JI J$—£* ^aLa_J1 I^Aaj oLaJI L$A^3 ‘L^-La Jj$3 Aj> jLi^SCjlJ A^ocsJaJl 

1 Oi"* ^—*1)^1 ~>~ ^Ao A3 £cALL*A*1 1 ^.^.ul AAx«»«S^ o3^jLa 0j^/2J <—ll oAJk ^A^AAA A3^ 

o-L_)-^> oLfl—v^ljA ^_JajCs^ cL^-^_ai AiA_Jl ( j^a aJAsj£- <j\j La OllsAj*- J«<X j\ tAAo ( j^a 

t'^'j OL_jLaJ1 _A j\^ 3A£- y*3 ^^3 ^Jl OLU_Jl -La Jaxj LtLi JjSj .A£jlJJ 

.A^S^LaJl jL>*_aA jl AJojJl jl j*q^-\ 0\jLo L$Aa cA_alAi£- 

^jAJ>tU ioj^Ul Aj^Js>A jixJl^3 j5 — 1 

L$JSL^j AAlJI oL*> ^a>o- ^Jp tAjl^Jl s-lll *LLL> J^LAoL'il ^Jp AiuJl oj A3 la23^o 

^-X ^yO L—£l.aI *x1 La pLfa^Jb.1 c3__^ caLo«*^L 1 ^r)g<■»; S-Lkl AA.O- £l ^~ .*,AL^*-A^ 

^Jp oj A 3 Oiljj iL^ya, xj a C^_JjLfljj cA_*a^J»- 1 ^cJa^ Aj>-L^*_a 03^3} loAJ-1 

*L*Jl11 cjA-A-1 ^j — A Jy -^2 *u Aj>-L*o_a Li JjSLtJl A<v)g~*M j { X oLjojL-Ij 4^U.U J^Lal^-Nl 

.*U.L> J^Ua^MI Jc- Jc-1 o^ A3 Li IaI L>j £ o^j *aa*«A. ^ 

:^jA»M^aaJ A*aj^Ul Ajj^aII AJu^Jl j^Jp 0^ — 2 

A_j j^aSI ^a3j_j (jLwA^b.J (jAJij ^Aj|^] 1 s-LU j^o oojA3 Li AAxJl (j j3=3 (jl <w 
(j) Lf ^Ia>- A^pL AAxJl oLjoj>- (j r^—==i\ jjl L-(JA]a1 AAaj 

1 if $j..' ajlo aj^xJJ aJS 31 SJli-1 s-j^o33 ^AAxJl olu^> J*^L>- a 5^» ( ji2Lfl^-l 

-L^j ax^^j^A.! oIjLaJI ^La^-I A-Jx- l-^5jaj 

: A^a Lmj ^ 1 L*,2? 3 |^a A^xjJ 1 *)! 1 — 3 

<—■) l * ul 1 ^-d-5 C_^" ^ ^ ^ LaI 1 ^ 1 o 3 La 1 ^-«a! 1 A^jo \ 

^C- (^^_A^:) (J)^ 3 j 1 ^J-A^]l (^)\ A £- ijA]^ ^C- (JI^a^ tAAxJl oAJfc ^ l^LJI 

AjL_A a >CaL^A«a1 AatJAj 1 i^-^l^- (w-%^: CaL 

l^LJbj t(7 J-A Jp\) Ji lS*^' (pH) A^>J^ Aj>-j 3 ^Libjl J} (£Q 

i^\ j Lj AjA^-1 Awjy (^Ax_ll A_a>^^* A^>*^j 3 Ubj^ 1 

.JjIa-JJ (j Iajo- pi^JL j^o LlxJI o^Ub ( j^2,aj ^jb\j&\ ]g*> 
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:A**i>jil oLx**il yA aJI>- AJUJl jj^=n jl -4 

Ij (jy^=L> 'i 3 ^ JJX- Ay*ayll CjLj^JJ ^yo A_~lli- AAaJI (j 3 I i 

.A^Jj^i .1 jjill^j ‘JwyoUl olsLAl ajU^! 

:is-jJJkl yA aJI>- AJLyJI 0J^ =! ’> 3^ “5 

3 ”}liU-3 4^/obJl Cj 6 LJ 1 y*j ^c- yjyj *7 -A^ylA! (_y° aJI»- AiLgJl ij 3 l i _ ^ 5 : 

y^Syj A*! 1 c* i t )lj 1 ~ i ,—j l»A» c- ^3 a _^1 ^ 1 oy l_JSo aXxj ^1 1 aJL>- 

(_ji^-Lo (Jj_L^- j jibJl 3^ l_— ijl-1 ^Ay]l a! ( jiysCo U l^Jaj S^yOy^aH AjjjJS" ^”}LA ^yo ££ 3 j_* 
3 ^ ^Jli y* y£Ji ^C- l^jlyXs- 'i i^s\jJi]\ JLoj 'i dX5 tAjyyl» CjI jXjsJ 

: ( ji»iLici-l jjJo yA aJI>- AJuJI 0j^=o 3^ “6 

jjj Si ^yloL-- ^]J lj-W 2 a 3y^=ij *3f ( _g^- SylALid-1 jy Aj A-Jli- AJLlJ1 3 3 I i 

i j^ * -J y ' lyP i ^ * * * A- 1 ^y ^ *' *3? ' g ^ A 1 1- ly ^ \ . ■ * ■ j 1 i % i y*oo S 1 (3y * ^ ’■ 1 . ^ 1»oy y -a.o 

• l^J Jy-sbSl lAyoUJl CjIjLaSI (jl jiLuJ ,Jj-Sl (jtflyA^l 

:JJl?cJI AS.lai ( 3 y^=»’> 3^ J-^-Aj tAjj^aaJI ASaJI aJIs>- (_j -7 

*■ X p. p 

| J-y 2 ..^Ij A_jS\jf 0j4_9 (Jj__i?l J la" >- ^ ( J_L>oJl A (J 

AjoA jLxJl aJ\j>- (3 v ( J_LijJ .. 0 \jLs^>1 

: J-iJl oLi-d-C' aJ^ s caJjJI aJ -8 

^i .1 6 j-dJ-U A^x-5^ ( J^=l*j A^LsaJI ^ 1^11 ^-Xj>- 1 jZ5 

N 5—>• J*^ flj A lU (3 0-L-C>- 0j^sa2_J 0 O 0 ^ 

-J-aJI L^aJI^tpj o^iljJyJ A^x-Jj A^O S^\jUi^i\ L_^Jl^=u 

:Aj-CJc« AJj^JI AjLL£=J j^£=J jl -9 

( J-A j,J Nj 6 Aj^Ua 2 X 3 I j ji==o ^>“ ‘aJ-X1*-^ (jl j-^Jl A^xJl j ^£=u jl jyb.ilI ^ys 

. jo-yll s-Lt^Nl L_jjl^=u 

: jjjjl A-Lyi^- (Jjl _ 1 0 

A 1 jj*~ j_L»i N ^>- • jjjl A_AoA>- ^r)aI j j3 AX^IjjJ A^Ab^CL^ll A^xJl jjl <— 

js^2 flj ^ — l 3 I ttii-l jj 'Z& - jj^_]l A Ls-Aj oLjyJl j 2—*^ cfl— li -^cJa ^Nl j ^__3 
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\jys\Js^c. _1 ( J-s^2J2^9 Lx_^ AljlJ (J y==o J-A^Jl ( JiLa AiLo LjcU (3 

.\jb^yLy |>^j <: -=» 1 j <><k£'\j^\ AjLo aH>- 

I ^ 3 ). ^ 31 

.Aj y&S* oUjj * 

.Aj yh£~ oISjo ¥ 

;^AJj)<Antt JjLLuJI jV ji 

‘L^l^ I _ 1 

1 i^^LdM-A ^C- OJJ v? i ^Aj>sJLu^s^ ^ _J^ ^ d-^»—11 

l3j_*j oL>L«j> ^c- aJp^J l j^lLil ^3 caH^l* aj yZ^ s jl ojlc- 

^J_JLa (>yj2>^j>\ olxll yhjt^j ylb 15"" oJ^jLa o^y^2j JJJj 

.J_A^11 j\ CU-J^Jl J 1 CuJ y^yAyJi] 1 


S-U.I ^3 y^ J ^Jh^Z] I 


:^bJl C^wJl Cj\jL*a\y& yjOj 

‘^JJ (JH 8 11 jJL> i£-H ys\^2l^\ o j\Jy^\ Ajj_X3 -1 

.j^yi 

.aJ A_*i^dji-1 Aj>-jJ> ( j2?\_a^-lj J^-^o -2 

./ 99 - 94 cAjuajA_> ojU A^—3 -3 
.(/ 98-95) ca^LH L/iy 5 c^Jl j^_*_> - 4 

: (jj^' L ri/-*') jj*^ L r J ^~ > " jj-^ 3 ~2 
•jj^ '~?y~ > - j_y^ Cf~ l/J 

. I-A>- (J>_3_^ AjLuL>- —1 

A_jAJLv _«* AjLo 1H» JJjti $Aa1x^U OULJI jj Jc>- ^«jJ A^aj^Ul Aj y -2 

.ll L-^ys^allj Aj1 
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l3LJ| — 3 

t A 5 jj AcAj^I J^Ujl Aj>-IS^ ILj-Xj>- Cj3j>0 JnJ 1 objJl JJjLl jy>~ 1 —^LJl 

. JJj^ 1 ^ _J)^-^*-3 

:^Ul Juil j^> lJUI oLL^Ij^ j-oj 

■A^^iall 3 (^1 Oj Jo- (Jj J epic ^''i l^al J3x^>l A~o1SL«} - 1 

• \jL>^ r^o ,*A^j *^A-9 Ajji^J -2 

.ff-lllj ojjJLSI li> -3 

•AiLxJl 3 o-^A-1 Aj j^jJl jj ^C- oj jJiJl IjL -4 

.jj^l jL3 -4 


• 1 Oj LtyJ 3 

."».ij'A«tl ; .,.- JjLuuJI :Lulij 

=IW» -1 

. L.jl—1 A * <* a txl (. -3. -yO >w>->- LU-/3 JnJ 1 J 1^1.1 ^J-yQ 91^ ^-Xsl ^ 

oLi^5”” ( ^j ^ A .Jlc- A^_<^i (jAJJj ^C- Aj 1 |>1 JsJ>CL-ol ^j-*i2J2j 

A ,s*.s*)all plj2.v2. ]' a^v_Ju 1 if _a J^\ olfj^i- A^*^ o jL*S" ( J-<»-xj l^jl CU-o*- $1*$_> f^*JlS3l 

_a^l ( J A A_*_fiJ jA A_*_^i ^C- l^jl(JlyOj j*l J3 tJ_^ 1 ( J_y2J2J ^ dJJj^ .. J-a^JJ 

jl Ja.91 £ A—^X-ljj A^Lx-S"* jl ^xj!^_ iA-l J * 2^1 Oli JL®^Jl ,*1 J3x^«l ^j-yOJ 2 Jj 

N 1-L_>- ^JL_i-l J £^]1 (jl cxo>- sa^C'Ijj al^S*" a^I j3x^1 l 3 '■*■$■* 'Able' J_a^) l oLo- 

• Aj j^jJl ( j-* A^J^ A^eJo *^-9 1 -Xj>- ^a-C-Ul ^Jl Lai CA_jji?^]1 l31$" j-AAj 

Ail_ ^>\ ( J-y2J2j ijA] j] $AjLou^> ff-HU JiLa^>- S yi Ajj ji ( J^=J 6J-^i-l L-iyyolU ^]1 J 

• A1 ^ 1 1 

! 1 2 

0^1 *C- ^L-A^j A^xA, 1 U1^ 1^ -AjJi^jl L-jl^^-L^y 0^1-yC' 1 

J^y2__A-l ^JL_JJ <\^=UjA\j \J^\JLuj\j LjL jil (3 ^41 ^>-1-^ (j-* ^6A-JJJC« JJjlSj 
1000 ojl^>- Aj>-^jJ j*li-l ^J-Aatll A_LaUc« Jh CA^ljj Aj^j pjSoJ A_LljLSI oj^yJl (3 ®-^141 
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J} Uf $AoULJp ( Jj>-L JajcoUI Jojj 6jl^ J} Aj o Aoji?Jl (JCAojiL® Aj>-j J 

Oli_^ Oli cA»s_®L. ^ 4 jL jt>- o t\j->- i ji Cj\-L>y>- J) oULiaJl oJJfc ^s-^Jjjj j^^=u 

• A^0>jl AxUjjJl x*j*}U CoJwO>- 

: JUJl C*Jj*£j®jA-flJl OUL^Ij*® j-oj * 

.s-liU ^c- oj^S" oj j-i aS -1 

l^ *iiOl^fO 1 OJLiU«UJ ^ < ft ^ ^j^o*'U m^J 1^ *^X-C*Us 1 1^-%Q.\C-- l^J 2 

.l^JL® o jUaIwj^ Ij 

OU-S j) $CU_5p—lajco ^UL_ys Jkj JUJUj 6*-LJJ A_*^?U® ojU® CuJI^Sj^uaJl lJ U.>-^] jJj 

.)o~u4j <l> ji?j jiaj Juju ca^oI-Ji (j^Uo^i jl- ( j-® juju-U jlj^O aDo>- Jo2JA> 

• OULull A.O'^U® 

:l 3\_aJ-l -3 

-s <.»j U^_U J a * ,®^J *^1 1 U^ (J^ (._^ o * ^ ^4 l 3*^^ ^ c3^ (,_4 U)^' ®o Lp 

(j)^—Soo^ tOlcA ( J^® Jo JoU 1 l^J ojlllj .JoA jUJ ^^xOsC'U.J p^wUUUl O'* O^.J 

j_J&2 -UoUJJl ^s*- JjrO (jl J^-S U^L® ( ^y>-LJl jU>Jl £j^i. AjjxOvo oLl j-aJ^ Olio 

<— A * 1 syC- ^j_^® ^ U-C- 0>^—^T U_® oi J”” 5 'Ux^^^* ®0 |Jl ^7 L^7 ^ CA«s^»*«U? OJJ y2 ) 

•OLuoi-1 ( j-® L-^UJU J) J jA^sSoJl 

: JH cJliiL oUL^Ij^ J ¥ 

^a oUj^uU 1 |_^ - ^"^ c3 ^ •&•&' *• a Us^ - t^U-d-s^^J 1 <w«s«sSjU 1 J cj-JyU 1 o jU® 

z s- 

.cuJ^Ul J-Ajl SjU® JjNI oi 

.aJo ji? o^LaJ L$j U a7^- N oAJ j 5*" S-U.U ^j^2l-<o N -1 

AJoj J o Jwj-l Ao jj -2 

A ^ U7j l ^ o. U1 7 aJj ^ —3 

:C-w>_JjLl -4 

lii J\ |j-» ^LJJ ^j-LJo .‘L-OUJJl li*^jl oLtooa O^ 

o^ J .>~ A. J ^^ 7 A^^tU t ^ U^-^0 ^ oJO-^S^'O^ 
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3 ^-L^Jl pij_J^I ^jj-j>- Ajswi a] x3-X^r xi*^>- tAj yLA A_>-^ 1000 - 900 tAjuaj jA 

l ,^.>-l^oIj Ol j ^Jw«j xfA] aJ Aj>t3o a] O-l^: C^y>- $*Lol^Jb OlA j 3^Scoj tAJLa 

. O^A-aS^ O^jj>/2 J 

:^bJI cxJjOI oLL^Ij^ j * 

-3>^«oiS31 ^C- o^jJL)1 \jL J CA*oljjA_aJl A^o»-UJl Cw^SjaJI AJoIj o^Lo — 1 

.(J)j^]l AjLoi>. o^Lo —2 

o-L-C' ^C- x„£^_!l ^JL_j (ji (3 to-Xy>- ^jy^i ^a l3 'j-sd\ aJ <*j —3 

.A-oljjJl oLll yA oLaJI Aj>-lj>. 3 ^-*-^ 3^ xdAJi^ $-x>-\jJ\ c3 *—^r° 

•AjuJlj Aju2 jAj-4 

* A«*J^S^ 1 1 ^y> 1 A^_a^ ^^3 1 ^^X»a^O X_»*_ 3^A_3 1 4 wA LcU>- 5 

C-^- (^a3j j-isj 

Lx )j oo^j^-ys, j ^tA£-^ x 3 I 3 ^ ^ 

yA Jo-XjJI AsAjj] xfAli^ *xJ'* J 3 '° l «-^-3^ (_ 53 >-l Ol^Jo ^a olkJd- ( J_o£- 3 ,J^>--Aj y\ toA j>- ^jljo 
.^>- 1 aJ 1 3034 JI oIjLjj tO^JLilJij t 

•3L-^viaJl -5 


tuLLuJIuUal^ 


3-<kJ ^ 1 t A^C» 3 ^ &jjf oJ3_3« oj^qj aJL>L 21 oIju-JI j*L 


=UJJ 


Ja_l^ ^L_> 3l L 

.A^pljj ji3 OLjJI tAjU-JJ Cj>\jL^\ jA J-y23l J) J y^>y>S xlAlij i\j*J* A^JJ ^jA J*£ 1 

\j^~ \ 0 -X. ^ 9 i ^ A.3-0-C- _y ^ 1^7 C- 3)^ ^ 1^A, 1 A^jJ 1 L—^ (_) 1 

z\jk\y tolsLjJl ^-d-3 ^3*3U\ ff-UJ 3 ^ 3jL^^ ^-X^- 3 ^ x^ 

oltltoL-Jl oLJ«- 3 j 3_/^^ s-llU to j\jud\ cJ\L\ j 3 J 1 y*\y 

^C- A Sj— 11 o^j -X <Lo ^ xiA] -X—S^" .. U-X l__) l_*jJ 1 j^. .^.xJ j>3 33_11 P1j^, ^ 1 xi^^ -5 ^ O^L^^Cl 1 

•1^jLj^ 3»- ^C- A^oljJul j^c>\Sju\ (j^Lya-ol 

:La^j-xJjj ^—-w^ ( 3sJI oLix2]l eJJb ^oJbl 3-^3 

.AjjJl 333 — 1 
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• AjUJl Aj>-^ J “2 

.A^oJJ AoybliaJl AiLS2l -3 

. AjLxJl OLo Aj>-j j —4 


• ff-lil (JtL^oa AjLoJl ojjJ -5 

.A^JI (j ^%H\ j^y-6 

.AjU_JJ A-o^oS3l aJjLjJI Ajc*JI -7 


I /w A->- 




cA—jjJJaJJ l3a^j $1^o2ju AiLo ^ya 

:^j La OlLAiLl oJJ& ^yaj to JwO>- ^jLj Ojr$-L^ j tOlLJoLl ( jy J JX- jLjo>L y -Xij 


isjJ-1 £*-*i 

JaJi- J-o-C- (_j Jj>-j 2 JjJ oUjJI 

iiJl 

1 :2 :2 


1 :1 


3:1 

: oy 

1 :3 


3:1 

0-*22J i i 


:uUdu)l^l>4^J 


j\ t^_£ JolU Jj-L?JL Jl^_sCL^l Ayy <Jj Jo AxLyJl Jai yw.Jij l ^y====u±j 

:^J 1*5”" A^ Jo>CL^-U AjLoJI 


’<**!-* \'> (ui^Tt t-\,,.jU j uu'^ :VjS 

• *LjsljJi> - 1 

.a_oLo _ 2 
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.objoJl ^jlr° _ 3 

:aJ'>' 

aJo ^UsJlU AjLi^s ^toj dj^iaS A^n2?jI *}Ul A^Uy]! ^yS" 1 jJb pUkull 1 JJb yCLxj 

N |>l UuSI to cili^_SI )g> _^U j\ ^1j - toy>- c3 l£-^*-S>.I (JjA^xllj ^I-laNI 

.il-A a^J| ^JL_jj cJa 03 s-lj_to . \z^ij J j‘~^ = >l oU-o 

cl J^_>- Oj^aJ (^£j Olj|j3 J_ajJ Jr^lj aJs^iIjJ 1^3 ^J===*-Ptl 7^ CAj>w2^A jpL jJlII 

5 0J l 4j>w2. .11 i-*J p__J ol .lljoj ^_JjpL (Jj-Lpxil ^>Joj CAjLJo 2 — 1 ( j-A ^j^ljAJ 

(3 4—oj s^lc- o*^jL*tJlj .(Jlj_>- S il ^ .lajpa (3^)_j-^“l Ur 

‘((J r j'-^' jr“'j (JjJj^xll J-<y^0J (^Ull) £"jJJl o3^>-^ y3yL> (3 (J^s^Nl J C ( j^2-s^l 

A. I *a £■ Wy_J I 3^__flj ^y^A ^T(^) I >Xxj c £. Iyk I \»toj^ ~^- 5 __f^ S 1 La 

:^j J.^jlLu^J< l-cluuv : LuL-j 

(^JlJlU Jj_i^ll j*ljJ^L_^! ^Lju ct^o- Close System: A__lSjdl a_J^S|I j\ ^jlyll -1 
(jl JJ__v^l I ( JL_>- C^L-IL yS^_ll (^£AA1I (JjJl5^1I L-JLsJI^- CA^IjySl OLjo y* l 3y^2jdl 

^c- oj_^j * -^-30 Jolyll (J^-Lp^II |<>j caj oULjJ! (£_jj cAxyjyll oLlyJJ ^^Ull j^SjaJI 

.Aj oLLJl c^j A^_l_a-C- ^Ijoj C(jlyiUl ^J,l y>-l 0 j-° 3y*_> CU-c>- $o\jU-J! 

Open system: a^iaII iJaiSlI jl -2 

C^^c>- cA^ljyll oUu_> ( ^ya l3^xlII ^jJlII (J^-L?xll |>l_Xj>eL^I l^j 3 U 0 N ^J>J! A^Jaj^l 

.Ja_o3 Sj^>-Ij 0 ^1 ^Jjdl (Jj-LpxII 
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; 03 4J Ij jJ I (&j ^ tod L£t I 

a_<Lh.L< + «.l_« jX_J i iuaJi + -Ja jj tj»jj ^yo$ 3 j»ljcswjb :j»ji!l JUjC-jU -1 

^~~ a .A.C-1^ 24 CjJt. —]^0 |dJ -t'? - Li ) j ^31 yA 

S.>Lj| ^ 0 sL_JI JJ-Lsxll IjuJt J—aJUj tJjjL-JI ia-Jji-l (J| J -^—>J jL^- J4 Js3 (3^3 2 43Lis| 

2 JuJX' Jj_L?ill i_jS—ii£:j ti-jjJajjJ! jhjuj ‘lA' '— 

-*U yJ / JjA^d.1 ^ AJutLo 

tO[ ^ wta-4-' jJ—a 6j\-S A—iiUa Ju^is JUl3j ^L-j Jji-£ jA :<jL>JjJ^ _ 2 

t- S- », 

o^Lias ^ jl 444*41) ^41 oLj Jj^jl j-* 

:jy*asx4l AJbjl’ 

t*l_« j^_i oliJj^ ^ ilil/ i«k5”jl tAjj^tlall ^*41 Jj^jb t-jjS” ^344 

ft ,_j t|j»_j>- Ja^—Lii-l l-JJLj tjjJLdkl jjjl^aJl S joo& aJLxLs + ic-Lj t_i^aj SjJl 4/Uj 

\j> _& .. (jj_L*Jl - *ltj (j 4 )ji-> ja-J IS) £oL4 SjoJ “)!l*3 J Jjht) 0jj4 ^Juoj 

tXS- 0—30 July! 4 jjc Aa ‘e-Ujill (5Oly*ia4-l_j Jl?cJI Sbli {)j£=o Jji^iil 

-^U^^-41 y*^JO diL4l yA Oilc-L^-i 

-43 i jjS^j ^j4i ^\ 43 a^l^i oisiJi (j^i^i.i \jjb 
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! Aj^ ) 1 0 «La^>o^l 1 ^ 1 I ^ jj^wfl 3 

:Compost Tea 

A_jl yis>^l (jA—lij jjl ^Jp ( J^C- OL-Jl Aj jJu (3 ^£=U4_3 

■ A^^LH ^«jJt oLJpJLaj olia *a^a (jAJ-xSj cOljL-Jl 

.. A_jOl^Lyb.-U ^C- (3j? ~^r CU_^c>- Aj jlgflll A^jljii ijAJ-xSj 

c**.* <^CS*” 100 s-H.1 (3 1 ^j2j ^>Jo 1 ^^A-p*eL^».«^ *,<o plU^ 

<—^ 3 ^^)l |>^ cax^L^j 24 o-xi (jAJi^ ^(s-La^aJ 1000 + 

.A^£-^ AjjaJ 1 t—2U^9 ^1^x11 

Compost Tea a_5U>- 3 L*l <20 :1 a^Jo ^1^ olsLJl ajjJcJj 

. 100:1 A^Jo l_j2-33oJ1 -Xaj |»-X3^L^i AjU <Aj^cSnJ1j Aj j)gtf H ^blA^jljil 

<olyJLi-lj ajj^oSCJIj aj^ 1_y»Sll 3 ^ AjlijJJ Compost Tea j»ljc>e^l jjlcj • 

o-xl, ^ 3 ^aj^s 


.j»jj -A*j j*jj J • 

jj f. 

• 1 1^ *0^J ® 

i> f- 

I s-^lj pi • 

oLAj Jc- J ‘J, ,Ji\ j^ull Ja-I ja J5U- Compost Tea ^Sas^lJ J-^hiy j • 

‘^5U^—jj_s Compost Tea i_^£j ‘C-*jSAU Jc- SjjJs S-i’j ‘U_ys 

1 y 1 0j 1^J?UJ y 1 &S->y£- ^AC-^ Co A^>- ^LjUj ^C- <J 

Jj \I *_j_^ -"■ jJkl (_)I^jUa SI ^yA ^A*_U> l 0 tCt_jLoJS 3^Xj p~ ^ xH - T S (J y\.^~ ^y*^- 

.^jijdi ^yo jtJ 5 J^J ^^iSl <1 .oj ^yo AiiLo i_ivaj 


:XjjaoJl XijA (j^X^S ^ ^_^-S ^XjjjiIS JJlsill cij 

(NUTRIENT FILM TECHNIQUA (NFT ClAil iJLcSl JJ^ JJu 
.STATIC SOLUTION CULTURE ajS'US JJUdS ^>j 
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.SHAIIOW SOLUTION JLs^kJI jl DEEP SOLUTION LL^JI JJUil l^j 

.LoljAl U_j tMIST ili^]1 aJLs jiaj UjJlJI 3) aiLsLllj 

Jfc ^HYDROPONICS Jl j! Llill JJLLI £jl>a j} tLaL LL^j 

(3 CjLjLuII aL-r} U>-^]jJI^jU l3^ajj aLx- CJ^rrajjl ^yj\^)l\ 

3°(J-'-' 0 ) C^Lo “U-ali- aJLu j»ljo^LMil j»JaC- jl £-a tL-)JLU 

.(^4 ... (_£ j£x*a&\ i—Sj-sraJl- i—^uLl SjLli - j^ai-1 — 

CLOSED jjjca f U»J j CIRCULATING 3 jjP L-!L~ j JjJ^il j)>=u U Wlcj 
STATIC OR NON- 4^ ^ J\ ^ ^ Jt^T 34*11 fLi^J aUj SYSTEM 
.Sj^Ij o j—a tsT ‘OPEN SYSTEM ^LL. fUai j CIRCULATING 

a. _>^5 (jjj —j lc-331 ‘SOILLESS CULTURE ^^ILval ^3® tJUxll 1 La 3 ^u^JLj 

^J_C- 1 j_a) aL_y3 a._Lali- CjLLu (3 Cjl—jLJl *Lj} ^g-*J ^Ul aX-ljJpll __jl 3 

_ \\j SOILLESS CULTURE cxh o^-L' ‘4-Ldl J-JU1L A^lisll £_a «(*_,_/]! 

c^jL Lit L_ocJLI J=j% L_,jLl Iju*j acI^L jU L«il 3 ‘HYDROPONICS 

JjSL! LsLaL- ULLv 2 a j_aj a^sis^l *}l!l LcLjj3 ^DavJa 3*4^ ^ aL-aj j\ aJL)3® 

L^^S l_«_> ICjLjLJ' JaaJ l-Ja^aaj aJLu (j- 3 ^ (Jj-l 1 j 

• La LajjxiaaJJ Aj^J* ill oLAj 


Fog o< Spray THE AEROPONIC SYSTEM 



Spray 


Pump 
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Soilless cultures i 2j£sd\ uLLuJt <> 


(3 ( j-* A-J^" L_3j)ji^ C^- oUL-Jl ^LoN A^*atil AxljJ^l ^Uaj 3 -*^ 

a^_<^jJL> 1 _*li $oL_xJ^ a _*aliM 3 _ ( J_aj^xJlj aj^A-I 3 * 1 ^l)\ 3 *j ^Ajiiiaxil 

(— £ = ai ’^' ^j_£==U4_3 LJL^* o-X^9 .. j I ^\jl£>^I\j A_>i^js>j)j 5j\^y>- ( j_* A_j j^~\ 3*1__^*AJ 

L«_> 4^>-l-\]l Aj y*d\ y>~ larval A_^Ll 11 A^xljjJl L-^voJl s-Lt^l ( ^£=loj $o A>-^-Xj L^^S 

.oLJJ 3 *-*^! 

3^ L^JJClU (jA_!i^ $0 j*_a 5^ A_>-jJo l .foS |>4a?tjl ( J^=u* t si A^jJL> Lai 

A_JjaJ 1 OLj^SCaj cL^L>-lj^_J ^l— ^1 / lA^J—(J jlj-xil j*l la*)' ^-XX-^ jji?!J^al ( J^a 4 A_JjaJI J^LjLa 

3& L--n_ L*_sJl e -r=>^.jj .L_£j (^Ij^JtJl (Jjl^Jl ^Ua” >1 j»-XXj tOL-Jl -Xi ^Jl ^oL^Svjl 

Soilless ) Z—ij3 o jjo a^x-Lu^II ol^Jl 3 ax! jjll ^3=> jx J^IjlU ojj* 

j^xju cu^ * HydroponicsAJlil o Lilli j>l-xiw^L ax! jjjl \jLo- 1 l^lx jILjj ^(culture 
4oL_xJ 1^<xJ LALo a^LII L^3 t^~ 3 ^LxJl ax!j>j 3 ^ ^L*J 1 o3j& 

l ji?jX ^J-L L^la J^J tljLa ^j\jo ^1 j\ A^acsA^xLu^ .il^a Aldl oJ-to (J^SvJo -Xij 

^3^ 0 ^ -X 13 ^ A_>^p ^ tJ 1 3 7 .a C A * x * U A * % * * \q 11 <** £- ^ 1 4i— aL_)Lx11 ^-^-X -Xjxl s\^uj cLa 

(^1 3x ^lj_U oJ_to (£j ”•£- N o^lcj .. s-L-U Ja_ os>- 3x oj-X_aJl j\ cioljJiJl j^o Ll*J 1 ^aLs^a^l 

3 L^-al-xaxi_^3__U I®—tol ^y*j c3 ^ a_a3^ oLx*> 

— _jl C^o s-1Aj^1^11 - ^Q ^-\j - 3a:A_>3 0_^-^ Axlj^^ Aa-^ 

•Rock Woll (£- j*3— CuJjJl — CX_JJjjSCs^a^_ill 

j_xjj iojjSj^Al 4^L*2-J\ ^\j-l\ ( j-a (^1 ^-xi^ex^'L! tA_> 3 j-xj ^ 13 ^ 3 2Jt ^ l 3 j 

CU—_jl 3~^A-*xll J^a CA^xLl^J A_fijJr3 OljLjJl pXJo ^a 4 JsJLS (^jJca 3 ^^LxJl 

aJ*^\j a_oL1\ ^j1j_U 3^j iWater Culture A_Jlll ^.3 

33 t^-V-Jtll (Jj}s>xX{j a!?L^- LAjI^ LtojjJo- 33 ^OljL-J 1 A^-o 3 ^ -XXjlj 4A_*Jajl 

«■ 

Nutrient A_J|jJiJl ‘Nutrient solution culture A_J|jj<Jl JJUdl 

sa_jH! jJi: djjo-l J^j tAeroponics Sjij^sJI j ‘film Technique 

(_jj>_ill JjT>AL_i jj jji-1 ( c.‘i>i^X>^JU ^-Ao «•!HjIj aJ»L^- oljUiJI jj -)c>- ij 
i l^tLojTl^wo pJajca (jl ‘(_j Ajjj Oj-N AX-ljj]l 


l 3 jj All 


A_cl ^Xl->rX:o .U_ 


£-*' 


-Uss^. 


t>lsjojsl 0A5 .ol*_ix ^c- 

-j-Li cAjlsj jhtmLi ^^li -1 ^yo 
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- L> -J1 oJ #> oLj^Sja iiL iJ ij^S' Ojji- (_}} £rLa£- .. 5j j-vall 

J_Jl£ jl 4_ol jjJI ii\&| *LoSLa| \jtyt£- IjJj jjJO |0-*Jjj 

: Ji ^ 

.^ 5 ^>.1 s_^o lJ^ vall JJl^- jsUj'i j Opened system: jJaJl - 

■i_$3_^o J>yjl JJlrf. ^Uj \^J>j Closed system: ££1*1! jJaJl - 

: "1*4*1 I AfiljjJI fill! CiM L^IJ a ukI £jLL 1! IjjJ jjilJ IfiljjJ! (olaj $&•■ 

sSand Culture - 1 

- L>-J! a (j^£=aj La 3.ilc:j t(JLa^j! l^aS ( Jj-!! JjJaLl! j !j!-mj! ^j!yl! ij^ 3 

J^l j obLJl I4J1j ci ayj! Jj>lj^cual l&J ^Uj'i jd! cOpen System 5 j>-yLail 

iS^JIfUaiiiLU ^Jsoljjdl ^(JA—lailj Cj3_m 11 ^j^a Lo3^“^ 

. Ig^s^U 

:L$-aJfcl CJjiaJl T^a JoJkJO »j]I ^jl^il ^l£jJ 

JjJaj ^Uai do- C^-o*- :l$o-^Lc> gLou-Jg jS\jLa ^ f ^ ~' 

£_^a L ^UjLa L$ L--3gL.** U JA£> (jl olC'lj«a CaJs-n^U 4Aj 

jo—4 ai 3 £—Lo ( J-^a 0 Aj j tAJX'ljjj ^a^il OL-Jl j Aj j-vaJi 

150 ^j—C* aS3» mi dJ N (jl ^C- ^Ltl^ 0 ^ d3- ' ^ ^ .(X0.3) r 10/ 

$ j ^L_JJU oUaica 3 jrL_flJ ^3Ojj^La S^-siiL-a (3 

3 J ^J-a Oj*^ oLJkl j)j)j-aJ ^a j)j 

wil«j d p*^- 1 1 L_^ol^-l ^3^Lfc*»l^Ll o-XJk (3 ^>Lfaui^a J?jJa>. 

—a U&jl»L_^M 3 J) £ ~ :=i i AX^j^i.1 ^ a .L-3^2jI AjJ^^P 3 j‘~~ =3 "' , j ^ 

{ — 11 mi 1A_L-^ ^a ^ <v^-l 1 L-3y^^ 11 Oj)j_*4i La ^ cX^ 5 ^ 

( J^a A_loLa L^JS" Ajj^v^Jl A^*ipj 1 J jc ^ ^ (J^ 3 (J_^ =t ^J 4 ( L ^W^ ,=> “) 

3^ .L_3yvi2_Jl S-\_a A_S^j>- mcxJ ^ ^S*\\ L-3^2^1 Oj^MiLa ^jL>- Jo-1 

A>jJ ^Jl l 31^3^1 JJX- (j-°) l^oljo ( j«a AJjaJI ^cL_M 3 OjijU L3yv2]l ^LmI J«a L_313 

^_Laj (jAJi J AJJ .0j)J)yvi2_J 1 LJS" Ajikl j^a»j ^5^ *(^3-3^^ O^ 5 (^^LMoa ^ 
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cUj £\)jjLlu) 


3 ,<> ^ 30 y-z* 3— * 3^ aJlJp £+£* y 2 -^ .^.50 - 30 3"*3^ a_LaIS" A>.L*Jd 

US' llc-jji\ *A )1 JT j a_j ya Aj »1 j y a y* 3 *-^- ^j^IpIaII y 2 *-? 

.L-iyvaJI^u*»\j^ oIjLJI^j-x>- j^j ^U3ji Jjjj 

10-5 SaI 3a_^> Olj-a 4 l^.s tfljxli aJL^ jlji .1 ( j^a 1 jjb 3 oIjLjJI y j y >j 

.AjaAII 33^-^3 <£ 3 ^ Cy^ ^ 4 °_r° c3 

oA_Jfe j)a* *?j COyd)L^o A_5 jaJ 1 ^r)a <*j ^ cA-^L>- 3 “V 

60 J^U1 ^ ^ 15 jIa <L»j 33\ a ^li <j ij^=uj caJLsL^JI aJL^J aJl 3 ^—<’lX^^I 3,j3^ 

A _ «&\A-\ L-3y^2_J 1 ^A _ ^jl^A 3 J> ^IaX-aIj C^LaJl 3 1 Oj^-^La tl^V-A 

£ 

.A—j^Jl 3 j —‘^\ 3 ^ A_^_ftJ jlaallj ^cooj l3^? ojij-mA*j AjLIj^-U y 2 ^ ^p*- i\j 

.|< w<* )40 — 30 c r 75 — 60 y 2 _j*~* y ^\\ 

j Gravel Culture £jt>* -2 

Closed A—alxll a bull ( j —a 3^j djlJLAol A^x-ljAal 1 jaS"! 3^ yi*j> 

3 j-J a_Lo <j j col _^a sap a^oIjJlSI 3JU11 *\a£ca 4 43 Jpl cSystems 

.aX*axJ 1 a^>- aJx-1 o ‘y*-* 2 y 22 ^ y* ^33^ oaj& 

^a— c* ®_^3—c-A ojj v? 3 3 *3^ * } 3^* 1 y-^ 3^* ^ 0 ^ £> ^ 3 "'^ 2-9 ^ 

3-^— _U ^^ 2 -Al j ( J-A jaS* 1 JJ^=*2 4 |A-° 18 -1.6 ( J-A l^b3 £j 3*3 tAola^^ 

|»A5»eA^A c33sC ^_-a CAALaJo ^ CA^-Ls^ A^X^j ( j^_a 3 _J ‘* 4 ?J-^ j®-a 12 jia^) 

.Aijj A_a^- J^-Ao 3^j3^ 2 aJj 3 133*^ 
A <Ljiaj jl c^iai** " CA_^- <__£ £j ^’_3 2 t i W ^- 9 C^j^- ^ai-l ^j3^ 

2.5 j_^- Ji ©IyA —a 3 ^ 3^ 3^^ 3-^*2^ J j-^33 A_aj 3j •• 3^*^ 

-A_30 A_jA^- ( j^a AjJ^ 4? JilscJ 0 o 3 ^ 31 a3^ 2 JU a] cAXjijA-1 ^cL.^ ( j^a ^*j 

t^y 2 !■ 1 7 > > c^o l ..o 1 6 — 2 y^ 1^0 0 Ai A.*^*j2j 3^*^^41 3 1 ^-AAA 1 A^\Jb^ .. oy^B 

. Aj A>- 3^3*^" ^ AAa 

. *• 

c^AoIajlSI j^\s^]\j cs-lil ^j^a 4 a>- 1^7 oIjLaSI JilA^l 3 ^ Ij3 3 ob o\j 3 ^ O^ o^LaJI 

l .fr.oJfel c 3 a !yA ^A*j oC 3 ^ A^Uil oyj)} \ y\s3j .jjjJ^-\ y^A JaJ Aj*^U 1 yp^u ^*^|lj 

(^Olj a ^AX' jA_j j .AjJ 6 aJj>-^aj ^3^^J cOLj-3^ 
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i^ 3 J_i y^ ''J AX-J« 3 ^" ( 3 l 4£.lx*l*Jl 3 *iiO 9 3 ^A>* Aa»a^j °'v 4 - 3 ^cvJ -1 £j'>* f3a*i 

£A__)«XaA 1 J^Al ^yO'X AV > _J^ 1 AX-yucJ £-^Al ^yO A A» > obUl l>ij *U5I jU-l >1 

J^_xj ^a. J-l oL_a^a^- Ja^axA.1 (^^A! s-JJlSI 3 Jo J J^j ^^oa^l yS'j> <jl Jj£- lols I J 

y£j-j> ^jh. jij£- A_JlJ! A_j^ ‘~=> 1 4^_;Jl (Jj^_ac« ojloj £_a ^"^La^I ySy *3y v - w J JjJj 4Aoj 

l_-a_^j .^-LJdl (Jj_L?x11 3 -^—>33 <sy-^ _A! 31 i^y 2 - cJa^axil s-LUlSI 3 

A^u^jJl Aj^ia^]| 3_^—La-VJIX' A_*alj>- 4 >^JlSL jJA.1 3 ^yP^ <S 3^ yp*~^ ^JX- 3^ 3* jl ^ 

.£aXoJ 1 Aj>j J j-* A*J 

^j^Ul ^I y$y ^ 4l^JJa ^il^ai-l AjoO 3 cg-A*A.l 33 ^-^ ^*2 AX^u 

3^__ JJ.1 ^o/ 2 _J A_fi-y3J 30 — 20 oJ_ a ojlc ^J_£=uj .oJjLJJ ^cJaJl ^-aJI J 4j^j3-1 ^j^jLaJ 

^ _ >- ^a_J-\o Ja-s_^r pLlX- (__£j—^ A_L« 3 ^-^. N C-^^r ^3°^^ A_La Joljjl ^^JjlII 

. i ^oP~\ AX-jj^ 3 c y^ j*i& yuPyA £-+by> JJi JvJ^’ - (j £ ~ == **2J -^JU! Ao 3 ^ 

:aJJ1 3>J' jOSUl\ t-W\ Jiajjx) ( j£=ujj 

-U-a^j J^l A_«a>o- J) jJlII JjAaJA S jlxL -1 

( j—a 31 y^ 'Sj ^Cx^-J 3 --JJ a^»o>o»- y* 131 (^jolU 33 ^-^^ “2 

t- 

.JoJo>- ( J_A aJI tf.U.1 AiUbJ 3^-3 P J^y\ A 0 I 4 J ( J*A A_<o>^>- 

3_iA__ 3 ll? AosljX- A^j t^Lk-A^a ji g-LaJJ jJ-vOao ^_£jJlU o'> J^J-aJ -3 

•Aj2o^J^ 3^1 3^ ^oJ^Alai. 1 (^^ ^A-AAA-i. 1 (^ll eSAxll 3^Aa*2«I ^C^uaO 3^-*^^ Jw^^ ava,^o! 1 ^3^ 

^-vaLjjtAJ olsLJ' |» JX- A^x-Xj ^pH Jl 3 31 3jAa>xll 3^ dJt ^’l 33 ^ l£^jP 

3^ "^r s-J AiJ?lj 433 ^J >1 3^ AJislaxil JJX> £j\yjd\ 0 JJb jl^j 4A_^>-^j jaJU 

3^AaJ.! pH^JxX-1 |»^Jo A jli JJjJ ^O\_o^ j> i^S^J^ j*Ajcfljjoa A^^J 

31 —3 1 Ao! j OJ—Sjj $J A^l j^jJ 'M JoJou £05 4 A^sJ (^gl 3^ lJ3jJJ ^lfx^A_^l ^gJoJ! 

a _*aL>- 4 ( ji?li^ ,s i! Jjosx^l 3 15 pH Jl aj>-^j 3jjjcJ aA^j 3^^1j 46.5 - 6 ^jja 4L r ^iU! 

.{jX^jjJL^,jJi]\ j 1 Jl 
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jStraw bale cultures CjVIj £j\jj» -3 

jLju jJI tOpen Systems A^-yLiU - kA ^ o'iU jy*3 

L -Q^yS* jo_&1 .jyO^A ^rlxjN ~t>J^=SJ CJ^U jjjj .AjJjlU 

iJks-Al ^Oj^=LJ 

,*_3j ^ tc. Ijjb C^ly} ^*13^ a]AsCs— ul oi^>3 

S-l^U 2 ^ a ^ 11 ^ _3 _'nJ\ JLhM^I ^l—J^li- ^ ■ ■ ■ ^ 4— ^'o'LwJt 5^ 

O^L-J £-*bJ C^jJ^Oo} J,jJl ^olyjo A_5 yd\ <k^0j\ ^C- ^jl 1 Oj3j AX-jJ^ 

( j_C' (j^—Loo) (jj_31 ^olyJu (ji?Jojpj (jl tA^ljJ^I (3 3$Js£- _jl ^c*j31 

1 £ S -1 i.3) 1 A *> L—Al—3 1 |«_) £l^I^ l^)”^ |<> ^-s- 1 30^1 A Q ■», > C^A »>* <** 1.1 L—A'')! 1-3 1 

.j*Ul aj^jI o-xA. 20 aJj) J3 Jj$3 C3^> e.\js J 60 s^lc' (jA]aJ 

:Rockwool Cultures ^t>4 -4 

J3*jclJ 3$d ^Uj jdl tClossed Systems AiAjdl JaJI ^ ^£o'_>* _/a*5 

*i/2 11 l—y*? 13 ^ <.**, ^ A-^^ 3. y? A_o«J 1—A l_5 3-31 A i>» o * 1 l ^ /> 3j . A__) AaA 1 ^Ji 3 Ud 1 

a^_^\J3 a-s-^LJI JJ3^d3> - (^Jl a-s-L^ *\jol - ^Lj (dj_A? Rockwool 

. Ig^2ij3' 4jLo^lc l^s ^(j j£==uj 6A*ol jj31 j^c l*JJ 


•r" 


1600 a_ 


^ 2> J) L_i^ ca_3j 131 ^ <£1 l3^3 1 


l3L_31 j^<v2 aU ^jjl.^ 11 ( ^j a ^j)^Sco CA-o>- 3 Aj>- A_3lc 3 3^3AJo d c 

LaJ^J-Cj .a jjis>31 I Oj^Li I—. ^yyj) (jl ^3 j2>-\ yA \Jb l 3L^2J CAjtdj 

~-£-j 4(jj^_SCy3 5 jrL-ij l3U1 a_3j3 aj3j J^3j d ^‘—=>j *Gli ^(33^31 

l 3LJ''il (j y==£j .i^-otS3 ja-a /^70 L^lsdS^ i3oj offjJjf A«JA_5 oliL«j^ 7.91 ^ 

tf. 

^ a ^ S-1 11 3^—^Co <v <** \) £^ ^^ 1 y31 1 Aj 3*^^ 

( J_j 3ja^S^ 3A*d>- ^.ojco N a 3-1 d3s ^ £ UAi s il ^333^1 31 .sa-c>- o^jj^2jj 3^. a3 1 

j^jlU 

N <j3s (JA]a)j ^ 1^L) 1 ^3sJ>-^]^33-^- Aj >^ ^ —^-v31 ^A-dJo 

(J^ ^^i3yb. Ai A_dlA j31 j^V-^x]\ ^y2-o-L_j N 33" i\j£>j\^ j\ dolAX- j^dCS' ^3 oLJl A^o 

(3 ‘ A ^3 3JA]j ^8.5 - 7 l j a 4_d pH Jl j •• ^3JJ ‘UqAxa *Lj ^jIS3I aJ^I^JI aa^<_^ 

' (J^*^ ^3o eS3ll ^(^aaII 3_^A^xll pH 3i ‘J lJ^sJI A)l 
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r 


L_«l J j\ J^£- \Xy (^liil J j\s*l\ pH Jij jl 4jU |jjbj ‘pH oJ^S>-J j 1 jJLoJ 

--XjAj^SS oa3 

3 ^ l3*AAS 3 3 -* jt -> 4 oL>^ls j joL^Jl ^Li*i 3 ^ 3 jAA 2 *o oAxAl 

p* ^ t3 .*. <**. 11 —x., o—^l a1 Lj aJ.,^^ J 1 _y_2 “^“^' A_p^ —o 11 o—^VsL** A . 1 

(JL>jC _**>\j 4Ja-s_ajAl A_aj^aj (_£A)jA==uj 4 AaAi? Olj A 3 j A>- *—aA A 3 o^Aj^ ( J^=pj o.iA 

. ^a>* 16 3 S^>- P C \_y^ 

3 i (^£-X_Al JjAjAS <-J £-Xa J) Ai 3 i -3 (J,jJ\o A^aJS JoAj L-jA_*j 

AA^JJ JAlA>UI A*AA 1 (3 0j*Jlm9 oAtXS .^j^I j^s^l jLtJjl £_Xaj 4A^*bj2i>AJ 

S-xC'AAJ ^Aj J 0 I 4 J 3 AS-xSj 4 oLj AJ1 (j\j a_s AA1 lA— auLa 3 a^S^A o-xpLA1 <wA 3 

. «Aj A^S 1 (A -X*_l 1 3A«ol3 3 1 a5^^L 1 4 L-^y-oiS 1 ^3^ 

y—SS A_* 3 ^_^SAS AA-xAS 3_JV>A1 ^Uao ajjJlU 3 AA 5 JA SA A oLj AJ1 3 ^^ 

l-^L_)AJ 1 ^a- L^i-*xs >- lA_ 1 ^ l_j 2 A^r «X9^ 4l2ayj o—^ L>y lA^Lj Jly>- 3 i -AAAI ^7 Ll^-^ 

A_A" o.i Aj^SS ^J^a -XA.1 3J-AAS 1-Xo la JJX- (_£ySS 4 —A3^b AS X^o£j -yJ*“l oy Sy>- Aj>yLJ^ 

.JoAySS 3 >"^ ^AA^JS ^£=> 1 j3 ^A $OjXS ^ 0 j-ZjS' *Aj s-VAc-J 4Jolj y^? 
lA« ^ Aj Aj^_ijls .o^\ f\—£-\ 3 LA^L>da (^j^jAI Jj-L?Al ^(j 

1 3 _Sj ^__j 4^LAU lA jAj Ajt^ioa a44»Aa*A1 2.5 a' 15 -AL^Jl 

,0 ^ 2.5 Si 3 4 —aJuJI 0 UA 0 11 (j—° Jails 7 ,10 3*^ AS 3! ^3^*^ S-l^-S LJS^ ll^jjj ^AU 

f-J-A ^Jl^=ij Aj li> lAAsj ^jjAS 3 jJ-aAS aA 47.5 J 0 A 3 S A^ Ajjlp AS -A__ 3 *^S 

.p-IjAU 3 S-JS Ajoj 4^AU a^jlxJS oliAAS ^a /77 

Aj*AAS j*l_j 2 S 3 *^A>- ^^S 4j*-JixAl 3 ^ -AA 3 I 3 -AS 3 S ^AU ( j-a ^aAAl 

pUS ^j—A ^y Q 1 1 1 ^* ( 3 ^* A ^31 -XC' A: U3 . A*31 3 j^A S ( j-a s 

Js *j a 0 -^ l^jS—5»ASo j\ 43 ^A-A. 1 3 S-^- < » jt ^ | Sj ^-AjlA ^j .L^j ji^>> 3 S 

3 ^ AS t^Jl A 3 ^. -fljj .^j 2 ?j—AS 1 j3 ou^A s-IAu 3 ~A*jj i^jhx^\ 3 -s^ 2 jo aj-^ AA 3 S 

. as as a^ 33 s 3 sAAjclA 3 ^ jA-^ s l^oIAs 
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:(^j-^STI Cxju Jl) ^jlJ-4 -5 

C~-s 3 jj\ ijJl^ tj_a J€ - <£j±H\ il \ji \j Reat Mixtures cu^Jl laJU£- 

H ,jJl tOpen Systems yyll ^ 1 0^ l6 ^.3i SH^3^<3 1^ 

CU—jJl L$_«A*ut C4_*£>L>- (3 OljL-Jl ^-d-o 1^-9j .o J^>~\j ojJ* [Sy* ^J-3l?tll 1^-9 

L^ol-^xi_ iaiI y *-=a^j y _ )\ ca_JSL^>1 o\<»a<»vq 31 y* jo-LC' (J-^ ^uSCuoj .\3Jlc- yA 

o .AJb (°^ ^ klx^ ^ \y Q>^3^31^ CIa-3^a^C»a^_aJ 1 ^JjLa £ ^ ^ j^A _J \ 3 |^*a 

! L^ l <v ^ <v yO 3 I 

:Column Cultures o-ux-al £j!>* _ ' 

a33 jjK c> tP\^C l 3•>.>■ ^-o^^\—S\ y—A _) ^3 a^-^la*a t—^L?L^)o *3 y^ ©^L^^ 

O\_jLjlU c—_«AjJ3 J^jA^tlLy oUl^ia_3^3 o 3_to *^L*jj 35 -20 jla2> Oj) £ ~ =, " ) J ^JJ 

^ f- f- 

.UuajIj OU'oJJfc <• Is* A Ij31j ^3 ^»)ao OljL-3 1 (Sjyj jjj ^ay\,\ 

Bag Culture: j^LS^I £j!>* “V 

j ^20 y2j—X.y (>J\ _^ (J^iaj o^lc- (JC(JA^JL3AL31 ^j-uLy i ojL^ L^J 

y9j—9Uj ja—AU 70 (Jj—Lj ^j^L^ 1 3Lj&J LaA? 0\jUj Aj*}L> ^1 j\y>- ^j^SsJ 1 IjJb 

t *ajIa- 1 1 ^ ^jj*~ 1 l 9 .\£* 1 - \ q >- 5 1 -)JL^ 1 O^ 1 ^^ ©-XJk La o3lc^ .. |a.<Ai3 5 

x 1 ^Jij_^=u c j .^a-L?l^L? c-^Lo j yS 1 4 (^1 1 —^LcJ 1 

.ojijL21 y li^-1 ^ y*° * s ^ ^ c^^^jLo 

jWater Cultures ^uL4i -6 

^ ^%ajL*«a c3 ^ 1 ^ * 9 1 ^LolU 1^J>.1 ^ l^j 1 

^—5 *LoLU ciALsj .ojj-^ c-wjoj oLJI |#^A a_^_Ls^ oI^aj L^9 

SjJ. (^-LJlU (JjA^til L^a- 9 ^Jl p)a*J' ( j-a j£ju .^^bj\ *^L!l ^jl^ll ^\^Sl 

«_y 3 _*A^ Ol_jLyJl {C,jj-J> l ^a9j .JoJ^>- ( J^a o^C- yy/z^-j AJ^a ( J^-9 

4oja_- 5^ oLj^yi- a_>-L>- jlLjb (j j‘~=r> ( j^=l! (>y,^\ s-La ^5 JJUt ^a 4- Aj>-L>-*iL9 

_a ^ .^a.poJ ^IIajj ax^j4^ oLjLj W>-Ll^- ^jJlU Jj-L?xll a^_<^ l-a*-s^J ^cJo 
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^J— Jts>- iw^J^r _Al y* A^C-^J 1 oJJfc c3_J ** L^j^SLa c3 L$£jujoj cOlsL^Jl AjjJcJ A^jJL (jLa'LII 

g-l )g*-S' ^ L-AJli (J j‘~ r=> l ic_Jws^ )g^ ( j*a AJLij AJLjp j} JJoL^S (tjUJl o-XC-li) ^Ldl AJ 2 I 2 JLA 

•jl^ -X^L 1 A^9 «aJ 1 (^i^A 1 ^ 1 C“^A ^ 

:l*Jb c^u^oL^I j-Jo J jj^- A-olil ^jlji.1 o JJfc ^L?xjJ ^jAjj 

(3j—U L-aLx^-j Coyy^o*) oj\$ J*>U- (_£ JJllI (Jj-L^tlL -Xj>-^j La L^jN l^iaj 

.A£^J_U j>j-X5>dJ A«aj*!)H ''il oL>-Ljl>-I ^5 

L^O — 2 

ffj-sbJJ A_*b jju* \jbjj^s>- C-o^ ii} jlauli y^Ju A^jcs^l? oj^yaj ^-o-o oIjLjlU y £= r=s^) 

y-^~\ (jj^=o <jl 6^-Li.\ 3 oj^-«-i^A L&j^j-Xj>- O^ y& ^A.^ ^^LiaJl 3 L$jl j»l 

j «J £_JL*j Jgj' L)i cii L--^_^o- A_£_oJfci ^-s>-j5 j .A jjA?^JU L_aL*j Ll-JL a L$j Ja^sJA 

*xAi *—i^L—sLoJl a <** ^L»»a L_&^d») ^y^y ** ^ Lfc-xC'L^AAi L^ws-O 

.. SL_J 5*^1 ^\& oL_jL-J1 _*15 L«5"*4^jJlU pH ^ij 3!j a*o1jJl!1 

.oIsLjJJ ^csJaJl ^a { jbj\jc3 ji ca^aL^i j_a ^Lo) J) l^AA^- 

tuULuJI JjJbfctl I^^JLifcIyJ^I^Ul^l^l(^ 

:Nutrient solution cultures Jv-ulJ-ill ^jli - 4 H 

(j^sl Lull L a\j3*€l^j\ a_oLU ^jlj_U ijjl a_)jJlII jy^ 

L^SCj_^*^L> lIcj 3_^— yy-^ (J—>-ta (^jJlII (Jj-L?x11 L^3j 

1 JjL A_Li_sC_^_ll L-iLx^-j 6 ^la^XaJL aJJs-a A-J-Lo-^1 ^y^>\y>-\ j I l—^b_a jo^f^r 

^ 22.5 - 15 ( j_« c3j ‘j*- 1 " 250 - 60 ^ JjlaJl (3j ‘j«-^100 - 30 ^y* ( ji^*Jl 3 

g-l IgC t q—>- ^ . *i 7.5 — 5 . g 15- 10 ,3 -a-*-! (^-xaII *^L«j l^j 

.AjlaJlU A^1j^]I A_ijjji? <^^s>- 0*^Lx>*tJl CU-s^Ij JwJl AX^ljj { ^y* J^3 l^-Ly^> 3 

^^^ ^ ^ 1 tf I P^A* 1 c^AA l *, <*j i^j-^ «Xj ^ A»>^^^o^,aj^Lj A.^^^_txi ^ ^ ^_J)^^^»o 

Styrofoa.ni ^^(xiAj^Jl ^-^-^,jl1 1 aJSLi_a (3*^ ( ^j‘~=i ^2 3^ 

a c**^, ^3 ^i« \ o^Ll* ^1 (3"^ ^“Aj) 1 ^LsSCo^^Lj 
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cUj fcJjjJUu) 


-^JU j ^ -s 9 l»«o 1 3^ ^ ^ ^j2j l-t*; d-o IS”" 3^ 1 j lyi. ^ 3 33 ^ ^ 

• A, AM 1 0 5 

A«^x*^ £ A<aj lyj 6 \y 11 3 —^ 5 »)1 1 -XJfc (3 -X ^^1 ^yoOL/J-l ^y 1 1 yAJyJ |oJo^ 

_ aj Porus *U_*Lo a o JX-li (3 -X^-jS (J*^\j>- ( j^a £-1jjLl £ 3 J 6 j CA_3l.i Al vSJ ( J_<i_XJ Coy\*_* 2 > 

4 (^J^JlU (JyX?>xJ 3 (3 3^^"'^3^ S^J>- (jAJJo oJ^-X-sJ JjSLl ^C- CAX^jyJl 

o J—& ( 3 j cL.^XjA_>- lA-l (Jj J CA_o Joe* ( J_Jl^- (3 oLoLjJl y.-oJ-J aJL> yi? jj 3 jJj 

^C- A Jo ^y/2..^- Cyiajj C- 3 ^j to j^—>- ^]*^A_o>- Ijbjj j_>- J^X3 C^_o£- coLoL-Jl 3 jJ aJL^J aJl 

•3-^*-U Jj-^xil 3 j^uj 3 ^ (J-t- 3 3^^^^ 3 0 


Tube Cultures: i-4-uIjVI £ji> -o 

£ A y£?^j 4 y \q Q ‘i ^ (P"VC ) -X_o lyyJS"" 1 3-' 0 b 1 jy^ c 3 

oJ_to |>Jo>CL^_Sj .£y 3 _Jl S\_aj £_J_1 *"^_‘ UJ ^ c£*Lp 3 ^LJ\j ^laJLil 3^oa ^laijj C3UL02J j) ifJyi? 

xaJL_jj y^ 4 -IS” ^^jjj-xpxll 3 j-^“^j 3 jvq^-\ ol j oIjUjJI ax-1jJj 3 

_«o 3_^ A—jj^o^il ( J_o>-1 j jj j_ 4 -1 3>4j c 3 o 3 ^-j^J-^ x- 

$1 J\ _a 30 ^ p am 7.5 jlj_<Lo aJoLa 3 _^ == ^ O^ lw ^r t$jls Ij^isj ^A. 31 ^ ojj^j ^£jJt\\ 

- 30 JJ^J* *^ ^ 4 v ^ Joo A«£-^ (3 ^*—^'■^^o 1 0-XJfc 3^- < *-^-^-' 0 ^ ji^o^ .1^ ^ 

.JoJo>- s-UiP I^jco 3I < 3^=l1 

3_oa Ojjj _O fi.\ _ol ^ 3 |j- 4.1 3— 0 A_^ 3 ull oJ_to 3 3 -^* 4 ^ A^J*^U 1 Aoj^jJI 

aJp*1>\jo>. 1 0^_s?c 3 3?“^u _ * j •• (Jo^3>“ cli 

. 5 - 1 J-ilj 

NFT" (Nutrient Film Techinique) M :^Aij^>Jt ^j(>4 -JT 

\j\s>~ 3Iyvo^- c3L^o3}Ul 30 3 c3Jp 30 ajjJlU ^Jis^i\ 3 olslJl jjJ^?~ 

. -)OSl 5 3 Oyy y2) (3“X*-M A ^3 Ojl-^cOJ 

:AjjJlU |U2J oJ^X-j blya 

:Aj Jodi A-sXX-2 1 |dJaA Ol^yf ^tol 3*0 
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a^SCj_ A^LA A*3t«— ' ijN )g > $a_J\iAA olcAj^Jl Oi—^ |**-Aa_>-U>- M —1 

A_Ja_J1 0^_Lj 0*3 Aaj>A Jj~^ J} AiL*?3\j 4CASJlj A^AAj AiUaJl (3 j^- 3 LfAJi Jj 4 \jLL*jCaA 

(jlj_j>j A^xAjjJI C-Aj_A3 J'** ^ ^ ^— :£- J^=uj .^JbcAl 3 ^-^A_<^AA cAa^AU oLJA j-^U^aj 

.aJIaAA olc-lj^]! 3 ^? X2j^5jaj t(^) 0 \-^j)j-flJlj L^-ols^llj ^jJlU 3 _J l5 *AA 

6j_2»*aAJ ( j2?j_3Co *^L_9 J )a> 3 j _ ^5-LJlU 3*3 IjJaS $*UA “2 

1 l\— Si! lA—S i /oJL _j (jl ( Jj_£=ujj 4oA>A j AJaiij (3 J Jy^z J (^£A*AI JjAsJA - 3 

.AiUaA (3 j£-2 3 AI ( ^£=u>_) tiAl Ajj 4A^*<UAI <^s>~jj]\ Jj aJ jfl <«»} 4Aii Aj ^£=UiJ 

jijaA-I Jb ^j£- <v~ Ajjl^i-I cA AaJA AiLsbU 4 aJ j oli3A Aj>tiS3 ( Jj£=l*j -4 

J>JA Ji 

: AjL* 3Jl Aj AjAA A^JwX'^n <^^S" ^Jb 1 ^aj 

1 lAj> ^ 3 ‘~=i-l 4 jj«L_A-I 3 ^^C- oljL-Al u*^ 1 ) ^jp\ j-a*3l jLtuA AX^-u —1 

LlJl»- A_A A-Jl 3 L$A A_v^U>- 4AXj|^U Ji ^0*31 oAJfc Jj^j ^a! $A^aj*AA oU^La^-^A il^A 

.l$JL* lALkJ 

o-x_c-li ^c- ^_UI ^£=Aa_ptlJo * 3 !_/^3A a^aa L»j oL-Jl 3 U Sj^IS ajU^A JLi^-I -2 
3 ^” 3!i (jA-Ji 3J jJtX\ JjA^JA f\ju£* 3 ^A 3 -* ^- 3 - 3 -SA oLjJI 

s-Ll_P 3 ^ 1 — 0 ^ 0 } (^AJl ^3^1 oAjb J 3_2 -^xJ3 

pL^a-J ^UaJl A^-AJL^j AJSLiAl oJJb ^JUuj 3 ^ ^jJlII J jl^X\ 

U 3 ^A^sJA 3 3 ^A^AA 

.ol»A.l 3 ^ o«u> a^c^j 3} ^r _ 3 
.jAA^a aJUs> J} -4 
.Lj-^ A^oLt^^l (wA-J^JI o^l _3 - 5 

^ Aji^IA«.*^ lA J^3 .A-X^A ^A-> 4A_fl«^3 AjA^AI A^.A*^ > *31 |» a ^ y 2 

4ciA^_ 3 !A-Al4c,_^^ A-\ ^^ olI j_aj31 oA _to ^Av 2 jj tXl JaJL»j aAjLo laa^.^' 3 1 ( ^yo a^a^I 

3^-Apxll (._A j j?} A_v£> j3 A_>1 frUiPi ^AP J) OljJLflJl p-1 jLuj\ A^-a-tol J J 43 -XjAA 
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cUj £\jjJuuj\ 


A_*j (j a A_JL>- oa 53JI ^aJl O^ IJaj $L$j Aayy Ai oU^La^-l AjL ^jJlU 

<jjd-l ^jmAJo 0 j\^23 0j*3 


•JJ- 


il I—a 1 l *J- 3 Jl ^ilg) 1 lya ^^3 |Q-^5 c>Lfljj J ip,<<j 23 o ^ 1^ laJ* u3 1 ^J *-**^ 

A JU. J J . J JJ o j, fiJLa ^lC- (j ^jl < —^: J C ( < _9 /2 -^ AaxS*" \JLa 40 - 30 ( y£- Ajy ^1 iw-Ax^3 

Q<jl JI3-I oAJ& Jj g-LtJu l^^lao ^Jl> AjIs 4g-UJ oA_fiJLa Jj^a ^yo L$jcAa 

3-^acaaj .o*}IajJI jlitS”) oL.*SCaj (Calle) oLjlSI a^L* J ^Jl^=u 3*31 jaJLSL Ljaj jX- g-Lu^SI 
y_A SJ 3—^1 A.^.,t>_c- S j 1 oM 3 ^ 0 j_^SCs^ 130 s-Llp ^j 2 ?^*JI LfJJ 

Cjy aJ-I 3 :>■ y a J~*~Z l£aA1I 3 J^JJ J~£ Lf j jjjaJ-I L$j J^aJo jl jj £ ~~ =3 (JJi 

Ji LjU cg-UJ oAjaJLa Jja ^ya ^ya" ( jjl oljJLaJl Lai .li>^L>- { jj* j^j <jl yA *3 aj 

J^S* o J_A A_)l y_A J l 3~J_J^LJl y_a g-UaJl \jjb Q j‘~~ =3 ± ASj ts-Ua^ J} L$aSl]j t^)go 

:l^Jl JloJuJl A«Ja l£-I AmA& 1 ^>JJ .aJ^? 

.^A^aJIj g-U.1 aJl3 -1 

Ji 3*^3"“*J 6 Ja_*JI (JjJ L-JlsJaJl y*j> (JAJaj ^AALS ^OjLflJl y£- gj-sJl -2 

.(_£jJlU 3j-Laxll e\jL£* aaLw^I g-Jaj 


•JJ^' Sjly>- Aj>-J Ji (3 ^C- A^ Jcsi -3 

3 ~-JaJ ^(JjJJI ^b_3 3 0 \j-JLaJ\ ^rL<J' <Jj£=o (jl 3-^^' (j-^ 

3 aJ} aj>- 1 ^ j j£=>3 aS toLJl 3 ajaI_aaj sj^sJl ^JCc- ^c- 3 »«-JJj jJ -1 I 

3^iS^ s-ljjLl SjlAj>-^^ ^5j Ji £-UaJl -o^UaNI oA^ 1^3 3“®^ 3^^ A 

.jija3-Ij j^i. aJI J) cLaosA o^jl3-l J jJlJI 3^b 

g-Lt._Ji jLi .. JISJIjA _aJU s^iaJl N Aili JJ^w*^LJl g-UaJl Lai 

.^jLJ-1 _a jj^a-olj J^IJI ( jA ji^ol (jJ oli (j_^=u oljAaJl aJxj J 3- <4jt ^2 > ^ JJl-J^LJl 

^t^A■>.x 4 aj^LL 1 g.L^_P a 6 1 >—^ J^azJJ AaIsC- 1 o^ I ®AjAmi LJ 1 ^3 3 *’^*^'^* 14 A»9^ 

. 3 J_^“l 3 ^LJ 1 JJaa! ^ ( ^£=sLJ 1 g-jil ^a AiL^-a Lo^Aaj 

col j \a\\ AjLJ 3 4 o3r*“ c3 A^oiJ-L 3-A*i.l 3__J^J3 f*^^Jj 

40l j_A_JJ A_j jAjJI oL-jL^JI oA_aUcLa j_J~=o 4A.^^_oj ol_3 Ji ( j_a Aj>wp ^Lo 

3J-JJ.1 3j^ca JmA ^Ajj .A^sA>L>- oLaLw? j\ AjCsij y* 3*AL>- ^ya 3 jJaJL Lb^oyjj 
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aS*v <y <.g 0 ^O^ • ©l * £ 11 ^ ^ 1 -A^La 1 ^C- ^ CtAd-o^i 2 - l_JL£' CM) 3 ^ ^C- (J)j^3J 6 (3 Axl 1 

*JL? ^ O^ L ^*3 ^ dl l£ -^3^ ^fA) A O^" 

SlA^j ojLjc>-l f^A) ‘ciAii yA Jl jb\ ojS. j\ y\£^^j\ o-xA ^jJlU s-\^jj 

^ 6.5 -6 3 Llsta JJa 5 <jl pH JU ‘(EC) 3^531 a^-^j ‘pH JI^aiJ 

1 _oS"* <65 ( j_j z> pH_S 1 ^\jl>j\ aJA>- (3 \JLC*j oj^SjJJ 321^*31 AiU^U iojjj*^\ jjs^ j 

1 ^^_9 ‘^ **> / 3^ a ■* H a 3 3 -X-(2J c a]I. o-X.^.^.01 ^^ a_qA 1 (3-a^A 1 33 A^s-dAi (3 _) ^^3 ^ ^ aj>-^ 

^a<</2 (3 aA<>>*<** I .1 aAC^^ d«^3^ ‘jo-*-*- 1 / 33^-AA^ 2 (31 31 1 

A S' ciCJA aJL_j (jl 3—£=UJ>J tp <4 j 33 ^ ALa 3 3 } os- 1 jJiJl o^lc*)! 31^=0 3 * 3 l ^-XJiJlj 3 ^A^xll 

.A«^ 3 o Aa30 1 

<—X A-1^__9 3 —^ 0 ^ * a A1 3 A * a AJ1 L-A Ij A3 1 33 »X>- 3i 3 *3 1 3 1 -Xj^ - C-^-o^ 

3j-Aj>A 1 3 Ao ^a 3-^*AJ 3(3 a^» 3 I oA>L-21 3 jaj>- 3i 3^^ j-^A os^LAl A-3JI 
$33 -xA* 1 Jp. a_ 3^7 3I 33-A^Al O^A a^Ac^ •<—■'-> 1 All y\s^u^ *31 3^ 

3 J-L.A -1 C-ilCj fij 3—f ^ A 3 A>A 1 A_$^>- C-% is 1 AL _9 .. 3^^* 3 l 3a L^c>- 1 ^- Ub-X^j 3 J> “ 

^ 3 jl_jj 3a Aj^-UJi 03^3^ y^y* 3 »-^j a 3 >3*- \j£& 3^ 3^^^ o^a <-A_&jiS 3 i 

Dmitrogen . ^3^ ^ ^3 ^ * ^ ^ 3^ E \ > *^ 1 13 ‘ 3 _^““ 5 ^ 1 ^3^—* 3 * ^ 

A3 A tf ^931 )«AxA1 1 ^ 3 ^ I 3 A 3 l^^C»3_^) ^3^ 1 l-aIj 1-0*11 

31 ^*" 3^. .ijj tGVS ( 3_^i-l 3^1j—sl jl ^( 3 l 3 ^ 2 J 1 oL-*SO jl 32^1 : 3A-* 

^ 1 -A*^i i 1 (3l ( 3 ^--\ a ^3 ^^ 3 ~3 ^ d«-*_J 1 (3”3^^ ^9^" * ^ ‘—^3^2) 1 ^ 

3^2_j L^jS 3 a 3 oI_jLjJ 1 JisL-^j 6 oAjlS1 3 32^2^1 ^a_3^J1 Zs~\j^\ ol3-9 

.a^2L>- 

Aeroponics a^oIjjLI 3 oLjLJI jj^r 3 ^ ^Aeroponics i-olyU ^jl^il -7 

(jA]-\__J>J t(w^L_*b Ojj^D 3 3-^*A^ 3 jA^-JJ - A^JaXL^ Oj^v2J - l,^.y2J3U C^Ajua 3^>- 3 

3 ^_9_^ 3^iiJ 3i-r^*^* s ^^j frl-Axilj ^IA1 3^ L^>-L>- ^c- oIsLjJI 3- ,si:2 ^‘ 

3_^a ojij :U Aj>-L^ _11 30 AlSsjf o^li^il j&> 1 ^UkJl lAjb 3^3 6 / 1 00 A-o^jJl AAjjA^j ^1j-^ 

-X_ 9 j cA <-j>j-^>- J^v_^1 ^c- J^ 3 —^ 3 ( ^ 3 o oAjUjJI 3*3 I3A2J ^ a^j? 3.1 C3JI 

.^^jEl ^Aol 3 ^U^jo °A Jb ^ 
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cUj £\jjJuuj\ 


illillj^ill 

>tat^cat 


^jljSCSLs o JJt JiLtJl JJutJl £cy*2>l -Xi 4oj\Slj (jl Ja>-*ilil 

^-->j^o 3 2 \ j Lv 2 _C-^! 1j j—9^ oj A-)l j JLa*j-* 2 _JI (3 £ ^—j c Jo l3\j 2^-^ A-ocsJaJl 

o-\_?xxll oL_>Ll^)\ 3 s-xj-x-^J^ ‘\—>-jjs j ^ ‘—s 256 cuaJuj 1^3-1 LtL^SCU 

-X aP -X Sj .3M xll O jJks>- ^C- ol \^ -^J&Uail \jbj\£~j cA»3=u jj* S ^\ 

(jl_J 0 J PtXll ^IxJl (J^A^I ^y^Z? 3^0*- ^0yJ^UaJl Ojjb AJLsUA. a] ^L*I»-\ (Jjl (j,J-\]l 

. ( | _^ * U l 1 J yLrf.2 1 .i-X^J L^ $0y-U^- OyAJ^J ^y L*a.OO (y^ *L2. 1 y\A^J 1 ^)L) 

$AJ _ ^ 65000 -A_La 3_}—^2 l3*2—3 jS \ oJJt 3>-X^r La j-X3 -Xij 

—2 3^—f 1 ^_ a ^»JL_*Jl 3^Ls<aX3 S i1 ^>-21 o-Xj>-1j Aj>y y 1 jJL»_> ^Lajy 1 3^ _^-Xib < ^-^- > ~ 

.7.3 

X(jp[jX\ j^iDI uUul 

3L_2 JjJajLlj ^\j^]1 ojlyi-S* So^llxil A-3 -LlU L-3j)yiaJl 3 2*2^3-1 3"LlU yocdl 

< :^jhj S i\^i ,la^ ^>2.1 3 j— l3*^L_*J1 ojly_>- ^LaSjl (jAJ-xSj c^ybj^l A_aJaJLA y*^j 

• J)^)y\jC«J 1 ^Ll 2.1^ 0__^^ 1 (3^ |«a ^ --' 1yJ 

3 T , Lxll y\i 2 l o L^j 1 3 <03 


ty/UUL U . 


la -1 


1 -XJlL^I (3>^ji J^La cAJL3-x)I oljlc- 1 $JLa ctoLJo CU^o*- < !(j£'\j*}\ Oljjj -1 

3 L---JI _LjlJI j^JS5_X__j ( ^j_a 3 ^*J ( 3 ^^ c ^Li-l AiLi-i p_JliLl\ 3 A^olyAjl L.iygl- l_-J 

.^JlC'^L^» 3 ^ La^ ^^U>q\-ojL- 1 ^L)J l^!s 1 ^ <a\ ^ya^ 4^Ha»A^|^ A^ljiyJl A_Ls^ 

jL_?xll 1 A_p-^Jo ^\ 2 j lilc- 1 1 O-X^- 0 yjblk 3 ^J -A-w^-*tJl ^^21 ojJfclk —^ 

• L^-La j^Ls-oll Ajjl^ 7 ^"^ AiUaJl ( y«A -Xjyj Lf 

3j_UJ1 3 yvbj $ a ^jhju j\s*u3j>\ a^*LJ1 a3ajcTiNI 

3__^5oi 3^jp3 
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i^Lu^i -2 

(^4 ^^-*-*2 1 ^.^.ul\ j -Ifl^U4^ 1 _*aa^*^ 11 ^-”^"2*>i^ L—*l~0^<2>. 1 

4^L_oIjA— sUaJl ^LjoJj 4.1a. iul' jr-J^SCxS^ ^A_fl_Lx^xJk\ olc-ljLval 1 ( j_* AjjoJLlI OljlxJl -1 

£ 

•OUjUaJl ^jL^aj 4C*JU_^ £^\lj} J-aUcaj 

. A«^_)1-)1 L —i 1 jJ^l L-A \^ \-*»*x2 1 ^ ^ j^C* — 

l9“" 4jIpx _jj oLoIaJI aJIj} oL-L»_c^ l3^X'*^!1j Ala<ft»^' 

.C02 3 ^ a_*^1^- 43 *^^j-*j Yxl^-YI 1 ^ jf^ ^ yy^~* 

ojJi-ju Yj. .L.>- jA_S* 1 Jy*-j l£* 2^ 4<j\jLJ2 A_*^L>- 4^j*c^a]l l 3^21I oL_a aJL*_JlU oljUJI -i 

.C02 l3Ucs^1 

: <Lu2Jjl uljLft uIj^5U 

l ■Y^ • • |oJ \_^J \ 3 A £^-*-2. \ A X^Y^ ^2 ttJ^ ^ 1 ^ £■ \ -X3iJ I ^J )\ -^~ouY 1 3 2 _ 1 

-\_9 (jj^_i-1 l3*}L_*JI j jjj^Svll 1 3 ^ ySy o2 4 ^2-21 yY*i j-Jl AjL-il o^lil 

^c- ojL*^ 1' ( jj_£=ujj 4a_i*^jlU C02 <u_2f X50 a^sAj^oJI o Icliy? 2 ^Uas 

jUJI Ij> _& l j^>l_v2_i^ s i 4 JoLrf2__U (3 £ W?U>- 4 a^ojl1I ajL^S^ Z50 


.Oj^-J 
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cUj £\)jjLlu) 


^jLaJI O _yi A^w^S" 1 ^\j oIjLslo! oLs-^Sj 4^Jl*Jl (J ^ya* J 4^jli (jUl JjAi-1 ^^Jajj 


Olxo“il 4jjiil A^mjJI 

ljjA*u aAxaII C02 4.^.oiT 

ijjjji 

Z100 

( ji> a^-Ls 27.2 

^Jl*JI d>L*J s s!l 

7.22 

Jjls OjA° 6-0 

oJOCdl OUMj]l 

/AS 

^jis 0jA° 5-0 

oiA' 

7 11 

iA 3 OjA3 • 1 

jjjSn 

76 

0^ OjA* 1-5 


75 

0^ OjA* 1-3 

jA>I 

75 

iA 5 AjA* 1-3 

jUUl 


^Ic' ^JA_J 1 a OjA aJl ^3 X30ylj» <LkJ 4_^^i O^ 1 Jij 1 CA-O*- 1 A-w^ 1 -2 

^LLjlSI 4oL5yU a!ac4 l-^U^2jj J^LuJl o^bj *2005 J) 1998 

.4A^-o 2.1 1 O"^ ^35 4 w *_*^*_o ( i j^ ‘l*yol 1 

4— ( y_^=dj 6 0j—fj52l A-^S" 1 jli JJl oL^aj C^-olJo y&j (NH4): (j\jLJ3 -3 

.j&===L) j^\ 

t^Ul j* A^jUJI ulj^uUJ! 

jJ-uJI Ql^ (J^Luxa ^Uijj! j^pLj -1 

5>xJl ^ ^C,y^u, _o (jl t(lPCC) ^MaU yJCo jjaJl ^Byo 

^2100 ^Ic- 1 ^ 4 la\- o^21 59 (^). vs > 4 w> _^<_o 

( j ^ L^j L N 4^3 A^3 J) o^ ^LU yJu oli 4^jj-a-H 1 aj& ( yp aJ^5jlU 

0.5 jIa _<L»_> j .JsTaIIj oUU^aJI ^3 ^y£- J-aJ1 IaI ji 

32,5 ^ 4^- LA 1^ ly ^11 ^-) ^*^.*^>* ( ^ ) ^ 1 4 ^^*t_2 1 \ q <aj ( ^ 
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• L_3d' 3 _ A Ajj JjSs_d3' A _b J^a ^iaSj cLto-X>-^ ijj bbSCd^!' 4 iasl^- 3 j^jb jld~* $ 

b_fiX (J*iL_>- (3 -xJ' d_b d_ba l J-bJ^ \db 3 _ - ^'d' 4dwX- Oblj -bis ( J- 3 UiJljj 

C(ddb ^X ^ *3 *3' L^«—c*jL)^ ^j—^ ^A ' ^y-*a>* 3 ' -b*J 3 ^flJ' 3 ^ Cbd^A*«fad' 

•ijjAjl ^d<b 4 j?x-Jb jA^x'j^)' b' (3 jj\-^s>~ ( J-< 4 -b^: 

$j_a^d' ^da ^ _ a ^d ajji ^yA Joj^j 3 ' 4bLi t_£~^ ^ 3 -bJ' Idb L_i*_ba ^-X^ L-ilb^ 

J^Ld'j Idd' ^ X30 o' Ji <2003 fix co,>i j}\ oUyJ' ^-x^i L—4 “bflJ yj\u*£ 
J^Lt^b ^y+£- / I 5 j "j la^JJ (jia^—aca jA_ x" 4_bL Z 55 j cjJaadl AO^-aca (^jbbSC^^!' 

64jjbbSs_d3' pi lasl^- (j—^ dj^—ad ddd' 3 -a ^yJoZ ojjdd-' 0 Jo-X-i ^dLd' .£bd*a-a 

3 —ib oUa_dd' O^ “ -Xxliba Oa»L _ 3 ^?j - 9 3 ^j-*-d dbjj .Jwju« j^jj JaL a2>j 4o j\a>xd'j 

• ijjbbSs_d3' £^]a'4 _jL«-A- $dl_^d“' 3 _a o'j-b-^ s-LbJ ^=Li ja\ j*3jb O 0 ^-° 300 

4j2-^>? *2> (3 j^92 jj> j-ix! Oijfj .daiLbd' *^idj-d' Jo -band J^dLd' ^j^ju (3 3 d_^i' ^LiJ} J 

^^-&‘~ > ~ b_> 3 ^-Ld ' jj^ x^ > oo~^ o^ *^ <-<^3' oi^*d' a t x 3' od ^ 0 d »3 ' 

.bbo ^ L 9 y^- 2 ^ jJji-bjJ' 0 } CU-c ^7 Jo aJSL i_A I^jL O jjCSjLa 

:^^jf Jjtll L^aVl ^LL^JI j,Juo^plb -2 

l ^' 0-LJ^ (3 ^odfcb^' -^Lcb 3^ LA.' o' ~ ^dx” ^J 3 s\,\ 3^° 

Xu 3 l (J,\j jA^jZ 3 bo^j AJa-tb^' 3-3 obJbj .jla^i^' O'jLwJ' yal' 

»^. .d~' 3 A t ^ s d' L -4 lx 3—^ ' -b-iAA^ ^ o L-d Oo -5 ' 


b_S a 6 


4_Jbi>') 

3^3 ^ 3 Or 1 _ > ^S' oLLlo' 3 3 -^^ol^-N' ^-bXi' L» 'i} 4b' t^M-bU o^b 4Xbd' (^d jj]\ jSdi-' 
(3 3 ^ip i—L? ^2030 ®b^» '3 Ajjba 4j>-^^ ^J>bb J 03 J l3^^i 3 'jd-' OL>*jb 


4 blbba o'^gI—j l ^ 3 '—«i-o obl—j^' °b to 3 p ^(,3j—>■' 4. ^>- 3^0j .^blil' 3_^-d' d_>L^b 

Lo' y. 3d' d.' 3 'ju^a^S"' 3j£=b l3^j *diba ax'ji^J' ^x o'joLJli .^dliLl' l3">LoL 

O' 0 b -d.' 3~O ^ *0*^” ^ -Z -X-fldk' o' *d-3' -X^j^b^b c4*j .xxxik,' ^dl-d' 3 4«d-X Lr 

3-0 ol— 9 ^xfdb 3-0 ^^3 ’du^oo 4 -i^^' ^y/3x L^ji^' '-bsS^ 3 3^^L' 4 ^j>-Lb) -xj3^ 

^ t- f. 

L—4 '' 3 ^l—3^ |__^d' S ^ ' ^3 'L - S -X^*j' 3 ' 4«^a Id' O' d—'' 4 w ^_L>j o^y^/2.i Lb o' 3^^^^ ^ 

.4_Load.' L_^jd>-Lo^j Lx1j3' 4^*-Lo_ a 3 _db £—A iL^bli]' dd' (3). 3^*^^“^ 

c> l^jb ia |>b x xddb^ jdLd' -Xbo' dj^-vd' Lijjbj 3 l 3 ^j^ 

-d-XX-Ll' 3^ L^'bj'j obLj 3 *^d>- 3-^0' -L)'0^*1 J-* 3 *^d>- 3-a 
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cUj £\)jjLlu) 


ft f. * 

j c-j—U L« IS} J-sb^l j^- 3^ (j\£jljil aLjj ( jJI o3$Li.l ^43 ( jj£=u k jj * 

^J—-^l^xJl ll 0^ I3~ I l—^l. .>-^ ^ (J^ DS ^jILa^I JjLb jl ^alall 3^ £Lil 

I £ *\yA\ oJJb 3 _ > ^4 L £Lil lji_^l ^L^l ^Ijij 4 _LaI$3I L^aj^] l 

L$L^ 11 l j^lj a^I jL_ 1 jIj ca_^Iji^JI a__aj>-L^!I 3 ULsA-Hjj <oLll ^il^xl 3 aL>- Ijo-\^j 

l-L-jlj 4 jI__ 5*LI L-«^tu^«A ^Ljl (—^OULi«s_aJl O^ljjij 4 oJoJj>- ^ 1 ?La J| ^bjl^flJl 
^j —a ^L^)!l oLLxl ^*jj^J l l-^-LI - jrA^I *5lj 3 ^MjlII *o^ j_^l!I jILa^I (J^Jaj& 

A^_)I A. .La^A l^j-X. ,C-1 A <.w 1^^ ^a <1* .s-3*■»» 11 ^3^ ^ ^Ll3 -XjixlI (_)I*aI—I 1 1 Jl AL- 

ol-LJI 3 ^-L: Lj_^ ^jj-L-l ^L} 3 L3LLI (jlLJI jJ«I <jl 311996 ^L 3 jj3j 

(3 31 a_j^xLI < _<_-a_ 5 1-11 3 1H _y ^j^l—fl^-^l L_& Is rfxj^s-A ^A_o ^)l ^^*-aLI 

3 j —^==4 c2020 ^L 3 4-^3* 1 (j-* Li.ji} ^Lo} 3 ^jLI 3 3-2 L UL^la L3L^-I 

CL_J2—L3-U lj}^>- OljAjLlI oJwto j^L*^J -jUa^-^U { j<22>T-Zj (JAJ^^L 1 0 L 2 ^jr*-^J o_xj >3 LL 

ol^>- jLI jl ^jIj__U J yss Ll oLiLI J aj ^jjSJl (jSLJI 3^ y* l^-L^- 

♦♦ . ft ft 

l 4^3 j^a _ojo ^j>_ll jJ^Ldl 3 l3j_^ oIjajLII (jli t jj *LsI ^Slj 3j -Lj^ysLI 

.LL Ail LL JlLJI ^L^l 

Jij—Lj x3 A ^LwA _o llj CA__> jL^JI ^L} ^Uil j^-JU OljAjlj y 2 *-} 3, LuSj 

^ . . s- 

ij-x-s y* LsL 3^1 ax^-4 WLL? 

J 2 ^ 3j ^LL*-l! aJLLI ^-11 L3^>* 3 s j! oL-j^ ^_aj• 

.oUUll 


^L_SjjI :L—Si JL-a cA-s__xililj J-s_^?Lll 4>-l 3 ®jl_/=^“l ol>j: £Lj! 

3^J ttw-^—L-l ^ j__^=PJ 3^ aL_ ^1 Qj^yO, J jpJ^J (jl ^£=U»_J 331 ^ 3 ®jl^3”^ 

.J^v^LLI ^.L (^ 5 I 4 - 01 _ 3 “^ 
4^Ij^JlII ( j^A s yi j*l-^_3ul ^^^La ^jhju 3 jLa^I ( ji?L^-l (JLxj>-I 

f. * 

.a^jlaj*}UI L=4j^aI ^a aJLLI ajLjlUj 

oljjyL*** a L^_--toj iojlj_Ll oL,: ^Ljl ^^3xLI o^-xjca o^Uj 

• AjjaJI 
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pl_jl ^ J^X- 3 e^Lj^Jl3 I03A )aU Ol J\ ftJl ( j a 3 (J3]aJfc J^S^j • 

. J 3 ^wJlj oUl3^-^ jliaXl j) Uf *®jUa^il 

J-wv^U^ll (J-^ 3 3 J £-* JjJajL 3 • 

.A_^_o jJI 

(j1aL_J1 ^jh—*u { j— A fi-\j—s^\ 3'i^C') (j) l£-^ 3*^ 3-*^ oL>a yiy^S-A ^Uajjl • 

^l^o} (3 Uf ^oUU^sjUJ 3*_U j 4 <jlSU-Jl Aji^iSCl 1 

3 ft £ 

.Ai^Jli \ Ol_X>-2 1 o-Xioj OjAjj JoU^j J >1 Jwajij AjJX 2^ 

j^-^> \ A_^C'UkIj>- ,S ^lj AjJjUs^XS^I L 33 yo 3^-^*-^ 3^^ JjuI (jN ^223 • 

£ *• 

j \-JcJ U_^3 ^j_£=U4_5 \\ X-^Jl ^ il 3^ P Us 2 ?j jl ^C- L-Jisyo Uf 

^a_Xxj cA-j-XC^h ^^ l_ * lJj-s^A-1 3 oSU' ojJJLa ^C-3J3J o^ ^Ud.1 

033*22 — 1 3 -X*JsA2 X-^3^ ^-XxJl 3^^ 1 O^ *-X^j2x^«J1 A*JU 

^-X—fljxll ^^£3 (3^Us^__x 3 ^I3 11 3I3-fljL ^ Uj 13^ aJ^UxI^I 

^J. *>■«x] I3 c (3 «3~ -^*11 ^j.^-xll (^J-X^-A o^Uj)^ c a^*^* I33] 13 1 ^* 3 ^ I3 c l— 2U*U-rf.*UI3 c1 
— 33>"1 a^_>. 3 -* ^Mxll ^\iuj 6 ejU>oilj tol 3 II x»^Uuj t 0 Up ^j^s-Lajj 
J*)U_>- ( j_-a c3l-^-*-ll ^Uj 3 ^L 1 I< 3 0^ 3-4==^ ^UjlU jaxj 3^ 

^C- (__]3SLJI 33 3Ua^Ul 1 ^JaJb 33 ^3^^—>U>-J^ 3 ^ 

oLs_* ^_ aSjI ^^>-UaJ1 3^3 y >~5 l ^jh\j 2 j£-' s i A^x-Ji ^AjJX-^l 

S- f. 

l^L _ s<d\£- ^ys-x_j ^a_a3^-a _ L>j«Jl 3^0 a_ 3 _v^>- j> 33^ 

OjAJ 3 o^Uj Aj^tlXo ^Aj^jJwvoJI 

t^LUl jyu ulj^JU LAUftj ^ AsljjJI jja 

Oj_>- J»JL« AiaJL-i^li ^A 3 wv_S-xi\ 3^ oUUlo! c 3 j j£- aJ l^jli A^lj^Jl 3i 

>A* 1** ^ 1 JUjli 3 ^y?\ (3 3>*^3 -Xy 2 >-I) A-Jl^oUll aLC'Ij^JIj 

3— 0 Jl a^,x^* 3^^ 3^ 3^ 3 ~3 40 3^3^”^ 0I3 3 337 1 

c-^U—jl^-ol 3—^ a _>U.l 3 25 3. 3^ U-« 5 ^ .ol AU 033^^1,133^ 1 (53-^^“ 3 a 3^|/Q• 11 .^31,1 

3-^3 a_j>UU 3 80 y£~ aJ y^jj* 3U tcfAJi J} AiLsb^U3 .a* 3 >U^I 3U0 3 

a* <!uU.l '“■“■'33 3-^^0 —Xd —1 1 ^~ ( 5 ^U_>- 3 ^ -v*> 1 L—^Ul^-ol 

3—^ A_^*UJl A^-si-Jl Oljlc- oUUloI 3^ -^ 4 “^ 3^ ==u ^ 3^“^ A^j>- 3-^3 .IA3J3 
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y^jJl cUj ^_\jjJuuj\ 


I^ ^3 ^ ^ A_a1*_^_,o ^ ^T Ijo ^ 1 ^3^ A&^U ^ 3”*A—<2 a1 ^ ^ 

:^JjL^] 1 (jAlj J^" ^Lob ciA]A^ tA^_*bJl 

aL^* •A 3*Ab_>- (j—^ 6 ^3_ ill|>jlij ( jbl c_j2^SoJl oL-JT ^Ij 3 xi_^I j£=uj -1 

j-£- 3^ ol_^11 |*Ij 3 x^L ^3 6Aj>-^LU^1 L 3 bu>t)J A-ajUill ( J-ws^l 5 |, tl^ ^J^jI ^1 A 3 "Cl 3 S* 

( j/2.s 1 Cr> cA__^C'lj|^jl Js?l_oi^l 3 ^3^t - *”''^ 3^-^ 0^ ( j‘~= =a ^J l J .Oli 3 l 3 tlflS" 1 

ft ^ ft ft 

^3^ A* <lHI i—* *,fO 9 o^l^3 ^ ^Ac-^ 1 ^ ^1 ^T \Xi 1 o^l^l ^j. jij^bj^ 1 ^ 1 -A I 

(j *3” 3 ^ ■$-* jj-L-> ^j-L-ya. .j (jl Ol_ ajSCA-I 3^ (J^_jCo t(jA]i Ji AiUb} .3-s^l j^- 

Cj~~^ s ^“^“ _ ^ ‘( 3 ^->*3 -^A2>-l) ^3 ^*'*■^-'*11 o^ ^j^AI ^1 -x^vwjI ^ 

.L-fij3^ 3 ^JA«-*AJ ^joj}S\ ^yA Joj^ Aj>-ljl ^c- *iLs ^9 (.^jsiSO 3^ a^JuIAI *Lo3 

<jl -l i>*ib>- jj—^ - AX-33J Cj~ r==l '*~ a 3_^ o^_ 3 ^ l)I LfAJ-\S"" -2 

3j}' ^3^ _j~* pb c3 ^-^^23 A-Ob^lS^I AJL*»d_& I bb/2S 6A»fl^-fl^- A^ol^l 0jj-s^2J ^ <*A 

(_) >- 3 5 ^^3 I b^ I 3 ^“4 ^tl1 i^S^ ^ bl I A.^Jb l 31 3} ^ ^ y* -A. tf txl 1 

(Jj_> J&\ ,j—° 3 ^ OH*^ 5 610 - 450 (J^o AJ_^ 3 ) ^ 

^A__) y&d 1 tol-2.1 o^l^3 ^Aji^\J 1 ^ji^ 1 3v*^^^ 1 l_^o\ ^**L* 

(-^^^^=== 3^1 ^1 (3"Aj-^ A>oJl^ Oljlc- 31 A^X-ll vail 3 ^3j-s^Pxll 3^J 

jij^ 3 3 ^-^' jy~^ o^ tj ‘~~ =i *-j ^(^A2a^v_cj 6 A. 3-1 a_LxS 3 13^-^^-^j 

. A^^9 3 1 L-A 3 33 ^ ^l ^ <3 A^yQj^^j A^2 ^3 ^0__^A.u^*_o^ A£»31-3^ A^- 331 

( j—^=ujk.l — aj .( m £jyJis>-' s i\ 31 ^13^>-l ^jrtAa') 3 3j^ ^331 L r ^xJj (jl ( j < r=a^2 “3 

a _LxSOl 5 j— 2 j _ ^3 3 ^^^ 3 (^Sjj-^“ S ^^ j^i 3 ^ ( j^a X 203 ^-^^'^ 

l^vq j ^j_^a 3 _^^ 3 u 3 jr?" ®j 3 -^ o^*aA^ 6 y£- jy*£ 3 o 33 ^ (3 s 

^ 1_ qX)q\ \^y$j ^ooo 3J 31^31^ ^ 0*^3 10 y£- 3^*“ Cxy 1 ^^ 3j 

o j^S ^^^31 ^_jo ca_^ 33 ^ ^3333 c ^r 33 -j "^3 •• 3 _^ 2 ^' 

Li ca_ja _9U2JU * _sAjclU o 3 ^ 3 A ®Ajb ^jl 31 ojLi^ll |®- 3 ^ (j^_j .aSILJI aJ^3 3a^a3" 

-L-fiJ31 3 J AjJjL^ilS^i 1 A-s-dJjJl 3^ lA.W^I ^3 

L^J iA_^33J ^Ju _a^aJ 1 jj a]1 ^yjyju 3^ ol ^j‘~= =3 ^2 ^ 0U3JJ AjI^CL^N\ j -4 

(3^ ==U ^_J ^I-AjuN AjJLqA ^jbj *.j OUIS 31 31^ (j\ - Ajli CA 3 31 3 _ 

.(^ ybs~ ^j- 2 j? 3j_^ ,=> “^^ "33^ ■^>3*“^ j^l 3^3' 3 3*"*"^ oaj»l>- ^jo 3 a^>-Ij1 




cU) ^SjjJuuA 


96 


3 j ^ ^bijNl o^Uj 3 -^'bxj <j( 3 ^=*-*a ojr 1 3 ^^ ^j&\^ 2 Zjs\ oU ^(jAJi J} Aibb} 

ol^L-jJcJl <Jbo>o} jJI (j—° ob-^ _b 3—c- _7 b *ajl*1 jj **»! ijft-ou^- 

(J—^ 3*^ J -^jbj {J^ ==U *-i ^ \j-*\ £Uil ^A- 3 U ^b ^C*-*02J ^)l J ^_9 j A^j>-^1jjSoJl 

3 bo 1 3*0 jb-1 J03I bo b) CAjIIpj L-JLoI^j C^JLflJJ (^Jws^2Ji]l ‘*—^>-13)! 3^ 3J& C*U_*Jbl Ltlli 

.^jbLM (j^Jlll ao 1$j ^ ^bU 


t^mi jyu 3 >&lia ^ teljjJI ^LejV J^UlaiSLiJI 

$oJ OJCO 033^2-0 A_JajljA-o l^i-l 3^ A^*bJl oljUJI (jl 3 <^bi Nj 

$bb*Jl3_i-i o\_(3 3j^^^bobb oljb (J-*^* 3-* Aobl 3 14 ^^ 

J*}b>- 3*03 4 03A3^^ Jww^S” 1 3b bAb_ol Jblb3 cAj2itSCU AjUaJl J^Ju ^]\ AX-b^Jl 
c*>_JI3A xb \ J.***» ^ 1 3 1 b ) 3 ^ 1 oJ^d-ib^^ 3 b- l^■>..o d-^-*-o \ ^w^xib. 1 A«^_j^03 33*^! 

£33-0^ \ 3b (^)303^b^ (33^- (3^^ ^AJ_<^*^b. 1 A.C-^33^^ ^J- 3 b-je^ cJbbbI3 Aj1 35-^3 

3b-! Oblb? ^jb>- 32.0 ^ 

ol^-^ t^J^\ 11 liLi2^ ^A^lj^ll ^ba 5 A_jij-Xj>- Obx -1 Jo a] L^bi .1 

ob)l_o>-^ obbi2_-s_aJl p ^ x ^ b^J ebbjj j ljjbj J&\ obll <jli tpljJtiij Obub^Jl 

Abo>-bJl 3 ^\_lU ^jh—*u A_i-lU ob-A ^_oJCL^ bS" ^C- bbj^Gbll 3 ^bfli -1 

A LbU ^-b>-ljll ^bbil 3 O^Joco £o>- 1 j£L^ b -^9 tff-ljjbJ A^tllU 

.^Jl 

( J-s_^bbJ (J*^ C- 3 6 L^ 4 j> 3 —^ ^bloNl ^C- A flj yA Ijbj I o_ 3 i^- O^A-Jcxll 0JJb oljo j 3 !" 

J*^bo uj\j ^L ~)\^j-£L>^-\ ojbA«^^-1^3^^ 0^b^ ojbw^b^^ tl-to^-dO ^^>-1 

".^bj^!l (JJocoj A-^lbl 


l ^^ 1 C> J <v"xj ^ 3_J 1 A * 1 xJ \ (3^ ^ 3 j^J \ \ A«b—<»^_1 3 333b' 03^^ -X^u^aS^ 1 3b 

(3 J ^ J b_3^ ^ ^j. <vX" *.3 . ^** J ^3 A- ^ J- ■^~' ^JAAAV^AA 1 l A_^ \^ ff-bU Joj^jJ s-1 j^qA~\ obbJl 

j o 3 !l <33^-b^b^ oN Joco 0 jbj bbJl 3^“^ A_ib? 3 jjj^SsJi j-w^S" 1 3b o 3 b£=o 

. oj b bb 1 *«—^ bv^ 1 Jo j ^_1 1 ^03 b 3 3 - 0 -) ( ^3 -^ 3 ’'* ' '° ^3 *b 1 
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cUj £JjjjLlu) 


J’> 


l 4^^ 0^ |^—>” (3 _Aj^ ^ 0- 5 ^ ^ 1 lj -XXl yO > 1C) 

(j) O^-*_ *ii-l OljJL^cJl J*^>- - Sjl^A-l ^J-AjjI Lj-^-Jo (jl ^cj>-^jj cJo*)L>jLa Ajcal^- (^^jij^i 

^j)a g 1 Ij aUxJI 0ju]lj aJI j - A-a^liLll AjIII 

|Q_—-A. A3 x AO l ■>. >^-A—1 ^S" A_*«a\jX A__X 1 A* )lx ^ 

:OL^oljA-^^!l oJJt ( j_aj ^lil\ ^a Axij^Jl l-jl^SoJ oL^^ojj^) J-on^asJIj 

.J-on^UJJ Jj-Uj -1 

.ojaJcW oj\j^~\ cJ\s>-j 5 ji Lo ^L*ixl -2 

oL_jLj J^L-u_ uj\j <*a^P'\j^\ oLajla^U Ajio^bj 

-Ol^j^i.1 ^aj^ 3^2|j l3\_a^-1 


: ( j^JL_--c>- Jli <jAJi ( jj£j .Ufcj^-^j_ > r^ j\xzS] olla-lS" Axljj -4 

*-\ axj! ^Jx \_Jo\jlLj £*Ldl jj j]q j' ( j^-a A-^Uf ojj&) 

.(ojaJcW yJ>~\sX\ O^e^iaJl ^a l2Ls \jj l Qj^z=r> (Jj£=u cl^\jL*i?lj 

Cj2_lSoJl L-iJScJ A-LaLzJl Ol^J-ULJl j^=a 1 cA-oJJLa AjLL£=2J olil£=aJ o-LX J^JaJ ^£=uJ 

•LJl^ o^3 ^w4 CAwmoJ o«Xj!j3j 


(^ jL<*j. _ Wj { ^^\S S i\ i^yL^X\ ^X Aj^aJI L^aJI^==3Jj L-A^SsJxll L-A-Jl^=PJ Ol^jjJij JS-XX 

A_^olll Jw_j jy^\j A 3U2JI ^C- _LlaJlj 6 £*\j^\j i^yL^a ^-dLU 

j\ t^UbA^xJLa AjsJS^Xj ( ^j‘-~=aij)^ 5 ^■AX' oL-«lj-\Jl o JJb ^ J.AXL5»oJl 

A^X-LXj>- 1 ^JbUia l^jca ^J-a-^- aSjaJLU CaLaISoJI ^ybju CA-Jlc' JolL^ aJI^tpj 

A-olOl_A^Svll ^C- 1 JoljA^a Lit *^Xa ^j^-1 Oi>^a oIa^SoJI C-X-o-^bj -LA3 < :^JAsj^- j 

. 4 JU 2 JI ^C- JwaJbU ^Jl 

^J^_xJwaJb Cblxj o ^1^31 ^]L^3 ^ CA 1 j/X- AJ^LmOwA 1 Dj Axi 1 jSy*XJ ^ 

A^xlj^ oL-3LoX^ ^ pL*^—\J l ^J-a-^* 1 ^a oA^^xU A»s3^Svi 1 Oj-LaJL) 

^X- pLxl l3La^]I 
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i—3 ■>. <** 1 \^ A *>**LHj Aj ^LyS.-.XS^I 1 l^Jsl—J ^jl ~ ^ C A—l^o ^ 1 ^ 3 1 o^ -X tf) 1 l)1 


j\-J&\] L-A 3oJl JaJa^- <SjJj^ (3^-^° -3>yJu A^oj^LU oL*j yJLlil 3^ A^j>-1 ji 

•J^—i' J lT^' 


: JLtAll ^3 :Jju 1I ubL^VI uLu^ y (2ui2Vl) i a ffitl 

{ y^‘ Jj^ ( J^»J t vl-La AJL^l ^3^ aLJI 3 -A-C>- L-aISoJ 1 ^C- Oj jJiJl jrCL*J N 

^A_Ju L-A -3\Jo 3l 3^3)33 ^j^2JU ^Ja^c^S .(^Ij^Sl ^rl£j^!l ^)U?} J_/ 5 ^-^^J ^131 

l_C£_3*Jl j3_3 (3 Ajo y%xJl OljXxJlj L3Lii“lS^ tA^jaii-l ^Jfcl^iaJl (j3i 3 3_> oJJfc 

i-Vj-=>- 3_a A^_3_ uo ^pl_Jo J>^ Jo_X^- A^LoX' ^ jJl>j .(jAJi 3C'3>-lC' 32* Jl 

x_^ LA iSoJl A_^>-J 3 L-AAj OljLjLl AjJc^- (J>jl o^J^>- 3^lJ^*Jl 

.OjaJcW 


.. a_3^*_U oIc'LLjlSI 3 l^~^_31 j*jd\ o\J?- l-aISoJJ a1^a?31j a 313-1 oljL3-l 3 c- aJjl3 

^c- a_ 3 ^ ..LocsJ^ l-aISoJ1 ^c- ojaaJI 3-3^- 3l A-*bJl JaJai-oJl oL^olj^} 3 ^ 3 -* 

(3 A* 3j] 1 A_3LAJji.1 cjlj-)^>uil l ^joo ij-‘“L?»Lji-l '—^ Cyy ^~ :i — 
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.cJUA-l 

A_ )Ji Qj-X_j A £-\ —2 

.(ctLojJjj JwJ^l) 

-s^alaxll A-C-ljj “3 


\ _jIaj A_jail^tU -4 

. ( J t ^laxU 

p Jaj (j J )a;Jl Silc) -5 


iaL»_\_-M 5i\_jj -6 




AjjJ s>j Alislaxll -2 

J^-3- <j—« 4 A_>jaJ 1 
iSj-* 2 - _*-^ _la*J! 

.jyt 

oL^« A^i^- —3 
o\—S\ Jp A lagl^dl -4 

.A^S j>-\ 


5j Ja 9 Aiislaxll 


^jiy£- -1 j\ _jcJI (J\_>o) -1 

^ «L_y. -2 £*9-; j 

„ < . A^a_^xl 1 

.A o * * i** 


-*J--4 

.uuji ji^Sn 


.jjjAil -7 
J—-J'- 1 


4 .^ -U j S_c.|jj)l 

■ A a 1a> 

— a- _ 4 


S__AJ4 Oj_!=> 

■C£A' 

jW_di j_jj^A -2 

tOj 

•'-Jc- 


A__^>-ljl Ja^_k^oJl -2 

A__Jji A^sl jj> A^la'il -3 

CSjl^JaJI O^IU- 

.A^s^a^ll 

CaU«_ uj^S j—ijju -4 

A_oJaiNlj A_al*J! 

.<L<^,«a\\ 


» -X_axJJ to! J 


.OljLia^jaJl 


<3^^ j 

.oULixai)! 

(jla_y--2 ^L9 -3 

.oUl-ja^gJi eU-A 
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cUj £\jjJuuj\ 


:OL^Jl^Lo*^l oJJfe aAJU^I j* 
.a^^AA (jlpUll 3 4-^-^IJI ajlaj jll olj Jo>xAI L^juo j*j 4 Ao^JI oLJ»-l ol j£ (y^£- -1 

j A - aA?L^^XJ - A__^\j j|jJ 0 JX j£=aXo j) 4£3 ijd.1 j* ^j^jl 3*UA.I JocJl jl$" IS} .L_J 

Ijlj^=o JlSl AJj)a"/a A_X-\joa £oa JalocJl 

4 A^3^*1 11 _11 ^ A I 1 ^o ^ J -XX* o c^j^ J (j (^5 *~ I^A 1 1 1 \s * 4 *j . ^T 

- o-0_>Jo>- p^o-vQ. j ^ol*A. IaSj - o JJb AXLpxjJl ^j_Jl ^>-X Jo L-JJalj jJj 4(^tJj ... ji.1 4j^<oi-l 

.\-£_*^XJo USsjf j J £ ~~ == *l N JsS 40 S ^L>- o JX Jj .. LJoal^rpj Ij^jX 

$\_jJ-Jj jL^j^ 1 OL -02 a J X- jA?l La oJX 3 L--fllSsjJ 1 1 Jo L j ‘~='^2 ^ .J 

. A*o lojuiA 1 y>- Ji-1 

^J-sNlj J^AA (jj^*AA ^ j^l>l )g*)g>cJl oLA-<X l) jl^- 

j—<«o ji-j ji jj_Lj 4 ^i__xi.i j^o-^ 3 ^• #a ^uj j^>* 3 ^ A«ojoixi,i jijAJj a„*_a\jJi jijjAi 3 

• L-^JSvjJl A_^iU^i jJ A^J^-ll (jljLJl ^j2JU C-OCybj jJiA J 4^_jjS3jJ AXlIpj J«X J 2 ^ 2 ^ 

( 3 2 ^v l 3 c^Ijl) - ^ ^ 1 -JoNl 3 ^ a__3J^3Ij j o JgI__j ^LjlII^JcJ j j c -=T' i (jl s.l3-*JI ^iyo 
OL_>-jJ (JJooa ^Ijjjlj ^^l-^l J 4-3Lfli- 1 Ol>y jLjjl A^jl jXl j<*J •• ^Jl»*Jl j3Uoa 

jL_9 4J^oto J^_>- Jl £LII 3^ -XXLxj AxljjJl jl ^«JJ . jA?ljil ^ 2 JO 3 jUaoa^l jlo Jj J 4<jl_^^i“l 
4A_jxljj]l _ ^*“1 oJjj_ Sj l 3*^7 •>-! ^®3j 3 ^j -I 3 ^ SjjA^S^ oJgIo oJaocJI ojjL 

.Uk^Us jl 31 ^>1 4 I_a j^_>- Jl^jl_jo l3^_^ 3 ._v^33.l jl 3 ^ — 3 ^-JI ^^3 — ^L^l ilb^i 

(jA_Ji _ ujj ^(jljoJI ^lx3*^!l oLi?lj^-U \jj^2j J &*^1 3 ^ |3Utll 3 ^^^^“1 j3b-U j^S3x^ 

Lijl lX-ljLa ljl^>“ Aj>-I Jj 4jj ^lj>»3 A^Hj_ 3^l ^Jl Xyo>- (J ^ 3 j^Uoa jl IIjJ^ 

3 !^ f ®^ 3 3 Ujbj .oUU^JIj l 3 \ji 3 “! I — 31 ^^ 4^^111 3 l^f 

I_.^Ull J^iu ^oa l_jlJ 3JI Oj-Laj J 1^19^I jjt> 4|*jjxll |«JIjl]I ^a Ajjl_alU ji^LA.! oJJb 

Jl ^plj^Sl ^LjoNl (j ^j^l—a^^^l I (^ 4 aJIx3 1 ^' ojl«*^oo ^ jl-XsX'b ^ * 

^yp\s^. _li^l JJ^X jl ^aJL_*Jl ^-1-L-iJl ^^1-0jj jJ-S J_9j .^LJI j^J^A 3l-^Jl j-^^fl pljoul 

_^xXj ^2050 aj ^ 3j-3-^r ^y» 20j 10 jo j 4^00 jljjj o3^-^i 4^j^ti) ju^j*!! 
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^ s- 

_ £- A_-o>-IjLa U^a 02 ( J jj J^_j ((4 ^ JJJb)) l_iJL>- do 4jUaj>-i I oJJfc .^MjJ.1 

.^IjJlJI ^a^!\ ^\sX\ yJu d^sl j£- £^a 

:^£*LU 

l d ® A ^ 1 <y C- (^J ■>- ^j_^A A. a>- l_*Js 1 O-* l^A X 2»11 A \ 1 0 ■* ^ i £ (^LO^d 1 L—9 ^ 1 -d-A 

l. .^.C-j^ (ol*dd ^j-a ^J-As L^i 3$"^ ^J-os^l^tl.1 Jo - )g.A.>- do ^J-o-<>j L^" • ^j)_^-dJ 1 

A^mAjlII j>j-dJl 3j-*dd aSj cAdla^ oJJfc ^jt^)aS' jldo>3i' A^Li-C- ( j^=aJ .l 3 \jLA -1 Olj\3 3 j-*dsJ 

3 ^\ A >^-*^"1 \«o>-^]^*s^dd 1 Cw^-d>dLi^i 1 lL-I] *aJ .A^_ 3 ^ ^J«os^^1—J1 

>0^ p~ ^ . o-* 1—3 1 1—^ 1 -A ** a^ o^A*** 0*^11 1— )\ »^wA ^j^JU O- 

^ qJ 1 l^j 13 L-A1 O-*-X-.Q-C- CA_*^*j2j dd^l1 c3_^ *^ w '“* 1>L^ ^ ^ L * J »dO^ 1 Lo-x2L^ajIj A»a^ dlX 1 ^vS^C- 

.Ol-dAI oJJb ^Lj J) cOU^Ij o^ULC^I Ol-d^»A J^5>eo 

A^C- 1 Ao1 l»o>*^]^»s^dd 1 < —JlSy-2u Cdl^ 3^^ 1 3 AwO 1 -XiJ 1^ A«^>-l^Jk, 1 ^—-J\»a^ ^ 1 d-s^-^ ^^ 

a_!joca L&jjJl_ 5 oj^jbj .. Climate-ready seeds SjjbL^-)) \jj^-> (J^Jo U J} 

Jil—jJijlj ojlJ_i-1 Ol_>-j2i _ Ajj\j l 3\ A aj\jLa OljJ. 3 c—xSoi Ijb^jjJaj do 

^IjLO^AX l ^ ■>. 3 l »^-5 O—l^ do-C- d3^ . L-Al )g3 l-^<_3.i 

( j ^ oLJd ol J) IjJaj ^l 3 \j 2 ^JJ A^j\JLa jJaj ^C- l^jl^-1 yS'jj (j) - J BASFJ y*j 

^Jv-_11 o^«aJ1 J ~^ ~>-^~a oyjt \_j»-1 «A ^i 0^ So |^j)|do^ •^C'lj^yU o-djll.1 A^«_o 

l ■>. 1 (^Jl^yXls <.^*^1 '^r ‘^j K ^ ^ |<> »s ) l . ^* l ^ i. 1 ^ca t ^ j.^^.'I 11 A-3— 

^3-^ ^ a_^Ls^ 11 _o?j oU^SC p 3 J a^o>x-oI jl^J^ L^La SjJ^I^-1 

^1_alj^l y—Aj^S' jJ 3 C^2j 1 jlUjb ( j^=d ^a i^a^SoJJ 

j^-d-J A_^euil a^pIj^]| Aoo^ : 3U (jAluJ ijjaJI I jj^ 

A-olJjdlj A^o>-\jl11 oUj^I jl 4^UJ .\ j $*3 ^a L-A^SoJJ Aj>t>-U A^fbolyCu), (3^ ®3^W“ 

?l^>-ljjl Joj^j AojiJl CJ&j«l JJ Ajoj jS" 
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cUj ^IjVl £\jjJujj\ 


Jp /1 3j-£- (311 


uLcUadMjtjAljjJI £lhaJ I ^LUl.^uuH^uu 

Jl ^r)a.~ ^Lijjl ijU 4j Cj^>- CjLuIjA 


1_XaJjaLU a..o 4-' l^—^ljl X15 _^3 ^aju Ur j j-va^ a^-L^ ^'Lll 

CjN-Ljl/> J_/> -VJ>-" l ^ £4**1* .£1 4 *C-^j|^J 1 l -vl 1 ^aj^ (_^ ~V*3. 1 ^a^xU 

^LajjI 13 tjr* /• 12 ^3sb jSyL) l3" 6 

/35j 4 __a (3 jLjlo! 3 ^4_ h3j\ Z25 3} 4^jJl ^aj j L®juu 1 

4—^0^L/>) 4_^33l (3^jr*-r*“^ 4 J 2 Jjj>- ^a3u ^5jIjj .jlx^i 5 

£_3033 _a { j^\js3. _m> 4^JLu!\jj 4ojI Cj\s>-j3 $4^JL^l3 J^pUII 4£-Ijj 

L—ail 650 33^ *3j)jNl oUlxJl 3 3^^“^ 4 j>-Lo_a Oj-Xij .l3\j34 44^£'Ij3^ 

.J31I>3^^*2003 r bjliS^ 

:^A-Ul^-45fcJt LjLcjjJ^t Cat^^! “2 

S- f. 

4j>-^3 3 4 jl3^x 11 o^L^Jli ^4-^33^ (jbj 2 ! 4^j>-\joj 4 ^j>-\jlU cS\j3c 2\ y>jp> 3 £-2^3 (j* 

OLjI Jir^J 0 ybx J 44 ^j>-Ixj3 3 i lS^J^t 00 3 ^ ^ J 6 ®j|1^3-1 

IS) Z 1 8 J-L_*-o_s ^c—oJLII 4^>-\joj 3) 4^-U.U Ol^JcJl ol _/ vJ2 '° 3^ ** 

4^-A l />* 11 o^ *aJ 1 1—^ 1 . (J) l ~~>-j 3 3 jL 3-' C-ocfljjl IS) Z 9 44jj^Ja oU-jJi 4 3 j'_ 3“' C-ocfljj 1 

3,5 1_1 -A *-o-J Ojlj_4-l £_A 2050 ^\c (JjJ^r /. 1 9 A^a-UjNl i jhJl^J3 (31 £3 

/ 1 7 J-L_st«J A^JLca-l^l __ t(_ 5 ( j^5vlc- ^43 ^ylaill Lai iAj>-j5 

an 4JLc>-ljo) ^S_yb-3 40 L>*j^ 4 ^ /31 (J Jjl«JJ 4(J^UXj>-j ^ 

1 5 5 _ajjl ^ Z. 14 l^Lc>-ljo) 4Z30 42Lc>*\jo]. 1 

.Z24,5 42Lc>-\2oj ^jb\jJ£-\ ^3 _yb-9 ^S2*2l L_-^v^S Lo\ .<K=>-j3 3,5 C-o<_Ajjl li) /. 5 lj 

^A xls j] — o^a_a 5^ 4_>-j ,Aj — 4_1 3 1 4X- 3^3 ^ O^ 3 *"^^ 

L«j 44_Jli-l oL^jLkll li) Z50 p-IjJiJI ^3^} 

4Z35 ( j a J&\—i UUajU oj-a]I ^3 3^^”^ ( jbLa^-' N il j J3j 3^ 4-ojlS^ 

^L_*J 4^3-l^J^ J^l^JJ Z30j 44 jjsjlJI Z2lj J^-*^2^-3! Z30 L*^ji 3j 
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3 33-^ jj^_aj <j-jj^ 22^1 jc ^1jjjl ^Ikill (j jU^xS^I ^jL^o- <lS€j .2003 

.2003 pic jjjj OjA 5 
t^-uLJJI GteVlj !>tVl -3 
(__£ Jj_o -A 3 l C $Aoy%t» 2l Oli^U A^o^lj^oijl IwAjUp^]! y>y^ C02 j \C J^aS^j ojloj oi 

Oj^-XJwJl Jj^jl AjuL^ Ail (iA]j ^C 31 5-* .o^\aS"' 4C^cJ Ufcjlj»cl Jolj^J cl^jLo*- ejij^ j+zza'S 

•32-1 pl*Jlj (^5^III pU3l 3*2^>- Ail5^ o_ <r $-k <jpl ^(2 j2*2 2jj) 

tj^udl (/S^ljfcJl -4 

l ^ 1 ^J\_JI A^_> AxA.I I^I |>L^-^■*— < * <J (_^ *l -si.I I (_JI oJ2 w3*31 

I^ a *3l Aj^Lmj 1 L-^^l^Jl Aw^.0 o^c 2I Aj^Lt^ 6oJ^l»9ljJl 

( j^JI 3 3 ^JOj—9j)^ 6^_*Jl pL_XclJ 6 l31 2-1 J jL2 -I ^aiaJl j-a Joj'Aw 25"” cAo^]| 

•33jS3l 3^-* ol2L 3-^21 ^jo Ij^Nl A^ci os\j>jj 4ojIj2-l <—jL£>-* 2S 

sGGLutt ^jUlt -5 

3^” 3 ®l—21 _2 0^1—3^ 3l 32^ ^^-^>^*31 o^Uj 3} — 2a>- _ ^121 ^\Aa1I 2)| 

CU_*_0jjI li) X2,5 A^^Jo 3 <JJ ^c«JLSI 3*2.fl~2 0 jloj £3 j 2I .A^clj^Jl a^?U>- toNl^ll 

jjNlJ t^vAo>-j J ^IajjI X 10 3a*-«o a 5T*3^-3 3 J^u-^3 ^Igtfll 21 J Jajcoj Sjl^Ll 

.X2,3 *** 11 _9^ t X 8 a„*_a l11 0 ^j) 1j c/6 I j 2c^ a2^I ^I 

a *3 1 ( jjC o^j>-2 a*o2I j^Lvoil oj^=u 3 - *i2^l oLU j^U^a j - 

oA_to |oil_ qj Jolj4 3i_J i^y^ (^jJAcJI Aj_flJl C ^jb\j)J£-''i to2«JJ 0Jo3-11 4JJ-U-I 

^l_JolJI o2Ij3I ^Ial^ ^(^21 ojloj ^c^JJaJI 3 0^^-21 3$2i2l 

.^j2l 3*2^"^*^' ojlojj tjUa^^l 33 2 -^ - j-^ j\*Ji] Ij ^oJLSI a_v2>L>- - 

:^aJJL d ^&ll J jbt-Jl -6 

^^2 I 01 ^ ^yQ3 2j J 3 ^ I Ao>- 3 oLa l 3U^ Jl o^l 3 l^2U 

( ^j a ^A_JiS31 l31 A>- Jl (^jl 1—iA_jJou ^ 11 J 3 Ij 3! *—^2>-^ JoJotJl ^CJv2l 

Cjloljp*- AjJou ^2_fljJ 6^j\3-l ^oiall ^A^sJ_^3-l jlo^l 0L0 A^C^j j^toJoj ^33^24j ^j2JI 

^a_c3^2 a__>-22I a__)A^JI A^t^y)g<** 11 (^ ^__11 o\_*_a oj2^S^ ^_oJa».2 1 ^yQ.s2ji 1 (33 ^^*'*4_^2’I 221 




105 


cUj £\jjJuuj\ 


A L>-Jj $o j\ -S2l ^2^1 oj ^o'j_*Jl o!J ^1 l31j2j>- ^yJ L»S* .. l^L>.C^j (^Joj 

. JJ^a j CjI Ij-iJlj 

^1 AJjlj U-jL.L.S^I 3 A_)3-^^' (jUjJ 3i Ojl^y>- ^LiJj' jJLs (.llllc- Lai 

oLoa oJ> ^1 ajjl £_3^xll ^j-^J yJL*Jl O jJLSI (J*2o>- 1 0 JjoCoJ ^>Jl oLoa yly^Sj* 

^^jLoLl j^.^.j t—M—i>- 31 * 1 1 ^a—*jJI (^jl lojij) <*■ 3o -2100 pic- l 3~l^ - 59 31^^.2! 

CA__^C'lj^]l Ol>LJI jL^-l (Jl ;_£jl ' £ $jL_o*Sl' 3 ^L- 3 _^“' oLl' ^ y2>\j&-\j CAocoLo j 

.a~oI y^*~ ' ®I 

g $JLUl -7 


^j?lj_ qj\j p-Lix^-l cfA]j^5j tljbjIj^C'l ^o^Loj A-oL^ll jLutJI cj^-* 3 } ©j'j^-' ^L&j' t_£jl 

( j_oa Oj\j£ ^\ j-ol CJolo>-l JojL/^ C_ 3 j 3 ^ aLoS3I ^j-/a jj^l Ol yLS* 

i—.A L.^dl ol *^ 3 ^—A .LI I o_^t*a^^S ojL^ o' 1^5*" ^ojjLa^l ^—^Lli 3 '«— jL 3*^*3 ^—*LLjJI 

3 j-o^l (j—° 730 - 20 o' O y^ J I £3j .AOLoJl |JajJl J-L^jj CoLl' ^Oy^ y* JoJ^u-j 

JJoLl Jo>-^_> jj-«3' 3 j • 3a-&3 Aj>jJ 1 Ojl^i“' Jj-*oa ^ajj' I j) l3^*j |«Jl*Jl 

(^^3 ^ljJ«^-^ icyi 17 (^jl 1-0-0 i\Cy) 159 ^JbO ^J2J ^L oJJ^A*' I y ^ I 

oJ Lo lc- l^*»». .-vO -A ^ i IJ Lo \y*^~ Ic^j 8 0 I Aj 3 O ^ I 

•Ljj-^? o ^-2 

JL^4 ^^Lp'LUl uljrduJI ^LuLuJI jGVl uUu^Ulj ub-Juil 

(^1—^r*^l (jfc^s—^-j ojl—jK^O l —^SoJl — l 

:l 21 j aJ^oI ^o^JfcliaJJ 

A_Uo>*Lj| ojLo^j 31 <*j A_a_>-\_I_> 3 A_i c_^-i_*^l 3 AJLC"L 3 ol O 

.79 jrlss^h Joj^i AiLiall oLi' sjLj o' ^727- 12 Jjol^j 

( j_oa 35 ”N Jojpj JJ A^os-Lj'^ll A_JL- l3\-Lv^^I AX-Ijj ol ( ^^ > ' ; AwwaI 02 I O^Ll^ 

.711 - 7j c^o»-aJ' aJL>- 3 74-2 ^LoNl joj^ o' ^ 3 =^ jLcoa L^^il 3 ajlcj3l3l^ 6 ^ 
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A. ,£• 1 ^A 1 C «" y3 -9j |oJ^LoJaJ^ 1 jl^C^ ojj]l £JU- <3 ^ 

.^Ol /12j4 Lr ^JI^UJ X18- 13j^LkJJ X34-25^lss)l\ 

(jJfc 3 4j>jAjLU OLw^ol jA-*j| 

o JoL^_] 1 L3^JaJl L^J cl3\-aJ*-1j A^^AIIj A_Jl*J 1 ojl^J-d-Px^o o Jo Jo>- l3\jLs^1 JpLjJL^jI —1 
.lA> 4-oU.l oU^Lao*-^ 1 J-JjLsJ <m .j^z3 ( ^jyi o JoJo>- l3U_*^1 J^L-LL^iI 

l 3U_A_C-l^j (jA]j^_Sj 4o-L_)-L^-l A_ j lJ^j _iaii ^ 

.(J^/2^- Jj$3 oLJA sjo>-^ jol*Jl sjLjJ $\A> 4^>j*^LU a^j>-IjlU (j^LU 3 

a^L^> sjLjj J-iS!l jl sjilU (3 j^A\ aj>-Lw 3 ( J-A_aj -j 

. L-jl * yO .o'A- I 3 \ *• ^ 1 C> 

tJJl j 3^ o 3 ^= 0 j Jaxj tA-io Jo ( J-ws^l^- AX-ljj -Jfc 

I k, _-^s/23 ^Jo 1 ^JJX-O 

.s-Lo 0 JjS"' USlao*- $4oj Jj^ (3 4»j^«j\jlU A^*S 2 \o j tA.^UiJ J^C- 1 jll 3 3 ^ “3 
QJ £ ~= = >^J CA_£^j^)l Ljbjljl ( J^a Jci-Ij (4*t>-\jLl1 O^L*jJl 3 a^5x_J ^oo\j ji — 2 

s- 

:aA1jj&1 

^C-jA_SjaJ i c^L-p-UA OljA_JcJl A ^>-1^1 L-i—^SoJl ^C- ^\jy^\ ^ILjLSI OjjJ SjIoj -1 

A_^ol oj^a _llj «Lo>-\jo) AjlSA^j>-IjlU O^AOtxlJ ^»S2l ^AjljJl J_a5 -U 

ioLjJl Oli^i\»U oU^Ljo^-NI j 

^Ji ■>. *i/p i^cA. 1 a C- (3 — ^ ^ ^ ^^ o^* 1 ^ 1 ^ ^3 ^ ^ V*-o 1 ^ ^ — ^ 

A—iplJl L-J2_ljs3xA A_,i^_L^Jl j oL^jjL»-U ^ 

.o\\UJJ 
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cUj ^_\jjJuuj\ 


LU. AjsAj^lA 1 A«*C-lyy) 1 l^tA 1 AC-lyy t aj-,s A-ol^S*" ^3^ i**^* *yJ-y 4y\CylyA. 1 A«*Cyj ^ 

A ,C- lyyj 1 —X *C ly-A LJ^^- y-A 4 A.q—*-Ui. 2 1 A*£yjl 1 °j' yjyi? ( yC 6 Ajl 9>ylUj A-Jli-I jMjJA l3«(^Jp 

•A^tsl^-ay Jw*-«-*^»iy (JJyy <.—y-A •A^C'ij^ll ojUA^*Ajy L—9Uos^*^ ly A«*_^UJ3 

jjyuJI j^uIj j£ ^ UduHSjljj jJjAJ 

0 -X i -AC' A^^l <*j y 1—0 1 l A U3, 1 yA^j) 1 A^Ay 1 L—** Uc» 1 Jo (__) 1 Ao yyO.1. 1 ALoU 1 Oy Uy oJyS 1 

^>-1 <** 1ly ^J. .*ul 1 l j) ^ 3 J^^A J * *“ 3J 3l Oy lyy_11 l ^ ) yJ>- 1 y\J I A_<«4J ly jJ 1 ^P Uo OJj U« ly 4yvO-A 3^ 

4 (^ y— Q*tl-A 1 J-t-sJ-i ly AC- lyyl U i^J)yA-o^J (^J|y»*-UA 2 ^y-A yA^ I yA-^'^^-S ^J -»«^«0 4y_) U *< J^ " (3 U q- <* A 1 

yLJos 35 y —a y^S* U yjij ‘W?y-9 <—Jill 214 ^L-Sby 4AC'ljL^]lj OyUftjll (j) AiU^^lo I JJ& 

. v— j ^JjLd-1 ly yby ^ I a»«^9 O^ 0 .) a 

J^->- £_9yXil ( y-A 4^C>- Joy-toUaJl 0 J^J AC'lyyJl ^UaS yjU yC l^Jxfly^ 3 Oylyyjl C^oLLjy 

OlSyly O^JocAyJu Aj?xLo $AC'|yy)l ^C- A-s^-L^i OlyGloy 4A^dyy)l A-o>-\joj 3 y^2-flj 

A_^xLvo JAjyvJl J^Tj oN JOCA JjIyJ y 4S-U.I 3} ^yLjO'A'il S^Uy 3i AsUb^U ljJ& •• Oy I yjUl Ol>yA 

JW y-A /85 (jly>- ACxlyyjl ciXL^2 4yi^J^ oNjJCA y4-l Ol>y^ ^Lfljyl 

Oy 1 ^|y A-A1 J7 ^a* 1,1 yA C- A C lyyl 1 ^J. j .0 A^i^y \j^ }^3 4^ oy 4yyO.^O 0l-»-^JJ Aoy-t-4^*J 1 Jy lyl. 1 

^_Oyyj]| A Jajyj>- y^ij J) AiLsb^U 1 JJb 4 ^ yJyJ L3y^w 4 A^j^A-U j\£~ {£ y]l 

.y5>W2j!l O^JOCA o^loyy 4 A^_J^a\_^ 1 olclyyll yjljy 4A^clyy]l (3^ 

y ***^\ yjy—Px-Jl oL—s-A oj La ^\ ajyl 3i ^ L3y_^ 0y-&^ oJJfc Oylyy]I CjJliy 

600 ^3^" “L—Jyj ^y-lly 4A-o»1 ojlcyyAc41 ^3^" ^****4~*"^ oj\-*^'ljj yy^* —o L-3yi*y 4 )g ^AyAl ly 

. ^y2 y J«^9y ^C>u^a 

y^t-JLo A V^?U>- 0 y^ y3*- A>y^ ^LflJy 1 3^ (3 *—Jlyly olcyy-^Jk.1 ciilo yj\joL*J iL 

OLsi-oC- y a t_-OC02_0 1 if ^ A_J) y5*Jl 0\joS3l Ojyyty 4A-oU>yA.l OjUutJl 3c yjy-^i Uf ^y^ Uh 

OUa_A_A-1 ^3^ UA _**» yJy—J L3y_^i 4^UwOy*iU Ai-Lsi2_!l JyWyJLjl y2_flj yl 3i AsUsb^U 4 J^yg" 

OUlj—*-A 0 ^U_Jyy 4 Aj>-UwJ 1 OUlj—*03 yblL^-1 3UAUy 4\jbyyJbJo ACy^O ji -^yj Ur ^A- 0 >-UwJl 

yh_*oy 4 LjJj11 JUj _it) 3 A^ o4rll\ yU\_ aU yb_*j 3y_C A-oISUaJ J} A-^ily-A^ C-Co2y 4 AJU 2 JI 

3 a3I1I oU_ 3 ^ J^Jj^y 4j3®|y-^*-A^ j—^~ oN j_ *-a o^Uy 31 AsUsb) 4 ^y^-^il aJ^-UaJI yA’UAl 

.A^clyy^ A^j>-UoU|| yO.Ljy 4A^3yJ-"^ oUJA y?xJl oU-A y 4AjyvJ\ 
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Jj>-\ _ **» ^^j_C- OljJLfljj 4^.91jpiJ*-! oU^A_ slU ^Jaj Aij 

Ia _to ..^_5*J1 ^r)a^ (_£a!I ^C- jsd* Jj>-L^Jl (J-Laj J-C-ll 

j^Ldl (3 4— j)*~==>j^n ^ A_px^ij ^jIj aa ji 

•j l^xJ 1 oL^a Oj 1 y>- Ij 
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cUj £\jjJuuj\ 


( Salt affected soils) £ljjju«l 


S- S- t- t- ^ S- 

4^*}So3 o y\si\ (3^Sj ^*#\ ~ AibJoi-' ^~\ ji.1 \JLo - <^3*3 i' 3*^ 

o'jl_5 u. Lc^l 3 ( 3 ^ 3 *^' oA k j«z3J3j .I^j ^ 1 yS y> ( 3 ^ 3 *^!' oJJ& jy\j 

f. s- 

.^JlxJl ^rllS^U o^A^xll joJbl yA Aj>-^ \~a yCJuj 4^JUtJI 

aJ^LvO—S' <33^ ( j-* X 15 y* y £' 3^ S-3 a^^LJ' Aj>-Loa yo / 7 y& J &' 3^ 

.^cA^-J' 3 ^33 

'_ <S - oL^U ^A-' 3 j 3 s 3 oL^s 3 j A 03 A' 3 3 s jIo^S' °Aj&j 

Salt stress ^W>-i ^j-^>- Ji lPJS - jUxJI 3^'j^ V3 ^jjA' ^^3-4' i3 

:3i 'jJ&j 4 oIjL-uSS 

.y£*\j^\ 3^ ? '^A.' y^ ' a ^~ ~ 1 

.<—3 ^^^S'j ajj^JS 3 ' 3 __^ iyy-^-A ^o^-dj g- )^)^ ' ojLcJ' ^ysLi — 2 

.a-oLJS ionic imbalance 3j^' <JjL 3' 3 v!3^' ^j^>- Ji lP 3 -3 

^ ^32 ao 3 -S' Js3' -4 


•JJ 


Joi-' oJJfc ( ^>a pill 1 


:£>)! abag 4 j>JI 3»xaJ uGLuJI 2uup 

^j>_S' 3_So <3j o'i <33^ W3 4 ^p'j 3J Aji-U^aJ'^p <33^' 

3 a'j*-!' y~A 3-3' j' -b>-'j 3 c^ju 3 S' oL-JS4 -^-*aiU1' 3W4' y& jU>- l3' 3 ^ I^j jo>-^j 

£ £ 

:(3 ? Sj^*S 3i)j y* o jSja^.73 3 'jo Aj*3 Jo> 3 J 

3^3 s 3 -uj' 3 ^ 3 '(j^£=u Lajjlp ^'o?xjo ^jo a^j 3 ^ ( 3 j ** 33 ^ _ l 

.33* ^'_ < ^- S 'i' oJJLC- AjJiU^ls' O_3 r= ^ ^ S^SsJj 

0 ^l ^ < 7^1' ^ > ^' ^3^ 4 1 ^ /, 9 10 ) 4( w ol_)l^«S' a_3 ^\y \ 3^ (j -o ' 7 

O^SjlX ^1^03 j\ A-o'-LP ol-3^3 l3a^J •L)S_^ 3 ' 3 ' 3-^3 ^SU^S 1^03 

3^ Jo ( i _^^>-' OjIaS^-^ ^' 4oJ^O^S' ^ 'wO^ ^' 4A^_^\_^JJ (^.OiA^S^ ~0j\ 4^l_fa^^SJ g-'-XxS^ ^ A 0 

.a^jIls^S' 
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3 ^L_:>tb L^iC'Ijij a»juJ1 3 * 1 3 ^ j^- s i\ o\jLj) -3 

oJJb 


ifejlti J&Lu ^Dl uQLuJI ^aIj 3 A-uAi 

a^>JJ 3 iJLJl^snj ^ °^r a (j-^ JjS* 3 y~^ 

.<L>xJlibJl J-s-v^l^tiL l^-C-ljj C3~ ==:, ' c *'" ^ L jP 3 A^-ljjj *Lo^-*i -2 

LjLuJt 3^5tJ <j^/Lu 14 

j\ j>j jJI OJl? c 3 ®^ 3_^3 *-L*JJ Jij-V-Jl <— ^ 3 -xjca — 1 

^3^" L—&^A_)L) Cj~~^ ■^' ^ ^ A__>-^ «\j 4—»A ^ ^ 1 A__C'yl»<J ^3^ ^ ^"^2.1 ^ L-^Lc*Jl A^-yA^J ~ 3 

.(oLrtl 

\ ♦ fi. 

.A^>-jW\ l 3 j^]p c.^- a^j>- olj^UI p-lij —4 
.t—>3*^LJ1 Jj^co _ 5 

• 3 -X^' ^ _^-aA^ ^ — 6 

.oUl ^USjl -7 

.Cj\jl ii -1 ^ j i -r=i'\ 3 ^- oj-XJLSI -8 

. 3 'jj^l a>-Lwa -9 

aJ^sL^jlU jW^_ 3 j -ojLi “3 ^^LA-I p- 3_>■'^1 J*^L_>- oL-Jl ^^La^I 

<j \_9 Co j^hJ»~\ 4 ~±j\j}\ 3 La! •• L-A^*d\ c 3 ^jIj j fllaj 33 j*^ 

^5^3^^ l 3 ^ ^ (j^ oUIajj ff-lx-tJl>31 3 j-xi 

A__i-\_A A_ 3 jp~ oLys |> 1 a 3 tJL ^1 ^o La cIjjJL-w jA>a J_a 450 L^S jU^-A^I O^-Xjla Jo^j ^Jl 

.*LoL^S 2 l S-x^T^l 3 iji'Lll |^o |oJ Laj c^3^I 0 jjt> (^£j 3 

jUa^>-i ( j^a L^iU 3^ a ^'3 oJl*^J) 1\ LaI 

_a\ 3 x*i__i oIjLjJ 1 ojjbj c^^La^J a_L<>^x 11 oIjLjJI ( j^a ojo-xp l 3 Ll ^1 Lti]Ujb 

_ _j*~^ ^ a i ^ ^ a 0 ^ \j2^l ^ s^ Ij 5- 3 ^ c 3 jJJ A-Lj Lflj 1 3 ^ 3 \ a^> 3 j 3^5^" 
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cUj ^_\jjJuuj\ 


j)\ — Loj^SC-JL-Jl o\ o 3 (JL^-1 1^5"”* 43y^ioJl aAjIs l ^ ~ cjrf 

A AjUll oltf v^l 1 ^j-AJ (jA)4o^-J uL-A j£-C- AjLjAsj I^JLa S^ljl^Al^ 4A^3 jL»JJ L-^^X-lS" 

.AjJ^AjLsJl A^C-ljjj 1 (jj OloLjJl ciAJj ( ^ya 

( ^_^a Lfcl^La (Jjjoa 3 0^ A-Aj\JLU OljLjJJ 

£_>Alji.1 J$X-J >j 4ol_^ A_^>-^-La <L->~j5 (J—^ -L_J^J A_>-^La A_j>-j^ jj oLs^a Aj>-^La 

^ Jajuo (3 4^^L®^U a^jIaII o\jLjJ 1 ( j^a oLi 2500 ( jj£' jo^j L® tjA]Lj& <jl Q^/a^d.\ 

Lol 4 l ^_A> Ij( j j^jo Sta-® Tripolium oLls ‘a^j^I s^S2 

w f. * 

a_>_^- cu^j^- jj»j 4 lJls^J 1 J.^23 3 Ujjl jj^oAster Tripolium _/-AH oLi 

L^jj 3*^ 3-®oL-Jl Ijjbj 4f.l^tJl c3 l3 3^^-^ 3 


9 i 

®(j oL^a ^£, ^Luu 3^ Aj>^\Jl 3^a 


ol^*j 


Lif 


.3^jyi-1 tilij ^3 ( J^-1 ( jj-ll jJcJaJl ^y _jjl (_^ jac- \-*£ 

1 Cj”^L>j>CL_U dJJb^S i^l*u3l S-JX- J} ^”}Lo*}U aX»^xU CjljLiJl (j^oLJl i_flJL*2j 
ySj - 3 -^Oi (j—11 ‘aS^aJI aJ^^ 11 JpL-jSll j j^Jo obLJl ol&j t True halophytes 

a_>-^L>JJ A_L>jyedl aj jl jr~.<-> 11 ol—jLiJl dXl_x tiUlxAj if. 0.5 l^s f^oj^all -ljjjJ$" 

.Xerohalophytes u>UJ-lj 

: uGLaJI J«x) uLJt 

ij^iJT ^c- oljLjJl ^c- ^^U^l a^j^S -'ll ^14^-Nl a_aj!jLo ^1 
A_Jh!l 0j^_a> j^j6 ^jJI obLJlj tsalt tolerance £^US!! aJT^ : J,j^l aJ^II 

#. ^ s- 

3 ^j-HS A^jli® 3 

ojjb olsLJlj 4salt avoidance ^'' aJ^I 

P’fr. f- t- t- ^ 

3^ 3^33^^ O-A-jyi _a 2 \ ^ J )a\ 3^5 J 3 ^ 

• t—Lll l—^1.0 3 4jj^A^-l 

Lw^-AjliLa A_J 1 CXc>- 3 ^a 43u^oj (jj A_L*JS>^lU OljLJl 3 I 9 (JAJajj 

:^*>LaSU 
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.Sjjyi ^%^i\ q^ ki j»jij :Excretive _^k} -1 

j j»jij succulents i_5jLw 2£- i_ic*2 -2 

oktloj excluder s.2jlk oljLj ^c- oljLcJl ok* ijj^iLyaj u^'k? 

Ajj^- 

t A_v£>U>- lji_X_C- (jJJjAi oJolySl 21 A-JI ^C- AXJu ^JvJl A_L>^tlU OljLkJl 

(3 ^1—H 0.i\jj \j^A ^C- JwoA*J L^ils ^jLkSJtJl OljLJl 1^1 SoJolySl j*J-£> 

.Loj^SCJl^JI oLo (JU>-L> 5 ^ c^^La^l (jAJj a^_o_^ ( ^_a ( JA^j ^jo>- $l$i 5 ^^l 

y^j-^ y-* J-JlSj Jn_J1 oLjLJIj ^>LaNI ^j L~ Jn_SI olsLJI ^ jU j>JL}j 

.. £-jj >cla oIjLj tl^jjU^C' (3 ^^-*^1 

A_J*-lll J^l A^Lsbla OljLo ^2) tAji-111 oLi.1 (3 Aj^> s_Jl i—^LiX^I La I 

^LU \jt>\y^- o^U^j ^N L^jl L*S" ^ jIsj ^jj£ ^ lxSJL£^!I o JJt> JajUwS £^Ij JjSxli 

JajubJJ UbL*^. j (osmolality) iSjj^- ■**>' y ^3 l^Sl 

• A^-111 oL>-dJJ I 

Halophytes: A Uft H l uGLuJI c flu ml 

:oIjLj J) Halophytes £\} 0 >SU A_Lj>edl oULJI lJli ^£5 a^_Jx ^I y> <j) JL& 

o\ww® ^ p^jji^s^SI ^ya l^I ^ li^- o-A-to^ :Obligate a_>^1^j>-| _ 1 

.^aa*JI s-HL (Sjy Lajjx ^Luu ^jl l^Ss-o.) oAJbj facultative: Ajjlxk>-1 -2 

Hydro-A J^>^Jl _ill ol_jlo L^jl A_L»^ed.l oUL-JI ojj^j 

oli^Jlj jU-JI ^IjulS" a^ 1>^j| oIiaJI j j^jo aL^j^lo olslo (Jfcj ^halophytes 

j, 43 L-Ais^ll 1^1 •• LojjSCJU2Ij l3j_^-UI ^Ijjl jJajco L-iJU^all Ia^ ^ijoj .. Sabkhas 
A /> -J^lI y ■&-**} oljLi (J^j tXerohalophytes A_Lj>edl AiU-l oULi 

jju JJ Ail_ ^(l3I_ &A-! ^L^l) _ a ^^I^aJI 0aj&j cAiU>^ A_L>-li 

_SI A L>-\JLSl oLAaJI Ajy^l A_j ji’jij cAj^i-l Aj jis>^Jl ^j2?li^-l ^^J*xli.l 

^J^—HI 2)1 .^.>-^j' y (JJ ^1^1 ^S-o-1^ y 2 *-} l)S •• ObLJl ojjt 1^3 y*J3 

(jjl—ll .^1 ^\j (^lil 2)l4>-^!l L3*illj>- S il ( J^=lS CA>.Ij ^al - lo- Ljb l31a^-I 2)l4>-lj 
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a_j^J 4^x_L 11 ^l^>3il o331 I-X^_9 $LoyySCJ3Jl c^VjS' o3Lj <JL>- 3 3w?lj 3 j £ ~^i 

3 y L^j jj 3*^ IS) 311 (3 yy-*^ 3l 3y^C—1331 3^°Li *<331 J^ 4 ^’ ^^ a * < **i 

.l^Jj y£- L-iS yJU 3^9 IS) j*31 Aju^ 2J Oy*j l^SsJ tyls’yJl 

oj\sn _ Zj 3j>ylllj l 31_a5>31 A_Ld-p^xll 4_lo-ljLll yl?311 CaIj3j 3JLa 1 yo jU C(JL>- ^ i^'J 

ijj^uuijiiijSn 

_ aJo _ a*31 A_ ay 331 Ca3j3J1 yb- jo ^jl—9 yOtoJlyl A^>-^Jyij|yU Ay>-3Jl yy 31 

3 l ^Jy^-y _* il £^iS>CL) o33Jl oJJb |*yflj A^JPT_La 0^3y2Jy>- Jiyyy 

.o*^3^2jy3-l ciAJj 

: A^uLuJI A-d^JI ^%"i\ <U^3w 

^y * *.u3y—ll y'^ ^C-a 3—ll (^lyy 1 ^3c3 ^ujj l3-l 3^3-1 J) ^yJ.iyN^ll C-a\j yjl (3y*^y Oi 

C^-JL lS3 Caj 3 J|>3iL} £ ^-aA- 3U3 yl 4^-yuLa l^s-O-OJ t033l j*3wa 3“^ 3 J *3-^3 (J^ 3 

JUIOj'jJ' 3 j3$3 (3^^^jlycw <—->331 -X-&9 6^53 JjSLli A^yuLa j*3c31 

L-Alyl_^Jl ^3^ (_j__^~ v ^ 1 '^~ 1 C-»A -v 3 1 y -X-AJ ,0 >3 ^3*» 1.1 0 ~L& CT-^flA-C-1 3jy a 3—ll 3^*3 

. (^ y 1 1 £■ 3—1 3 y»*-»«A2»*jA 1 y^-*3.»-C> p 3-) 3l A^Oy ^3 1 

j*33 3y 3»-l U*3i-1 j*y*}3yly^ Ji ^y>J>ys<2Jl OUyil (Jyv^y -AJLC- 3^ x "j j*3c31 3^ 3)1 L^l 

a _&ylS3l o3j3J1 3 p3*3! 3^^ ^31 ol 3^ 13&j .^*^33^1 3-®-^ ^ ^-11 ol53Jl 3 Jbj^< 

ol_wjlyJl y hju (jl 3 J> ~ a_3^x 11 ob3Jl 3 ^3*31 3^ ^3^ l3-3^- ^^^^3*31 

o3iyjl «_3 t^3>l_^*31 a _3>^x31 o3s3Jl 3 j*3«_31 a _^3-1 U*3i-1 ol ciy^ a^_3*J1 

• 33^ |*331 ^ ^3^ (J)^ 3 N-Xj ^*y)^yv3l 

33j 4|*3*x 31 olyJl 3*33) o^ cfAlij ^35331 a3j 31 y>j Js-Ij ^*^33^1 33 1-xSOb^ 

g-l x ^11 a 3.Q-C- 3 a1—*31 a^a^xJs— ci i (3^3 4 ^ 33-1 3) a3>-131 3 _^t i y ^-11 -x-»_cc31 3 ^ ^-*-3^ 3 ^ 

yt5 j—ip 1 ji & 3 j ‘~ r==i jj ^a-o331 a-33-1 /*3cuaj 1 1^3j (3* 5 -131 ^L^>-^!l 33 l31-xSj ^3 

o33^j>-*31 A—^oLjJI A«33-l ybyu -XJLP (jA3-x5^ 3Olavail ^y^a -3^-31 IjJby .. y’JoA 

■A^x^L 11 L3oy311 3 3*t* 15 N olflyall o3jb 3^° 3^ 3 II 3 ? 4 ®*^j^ 3L? l ^333-3 ^(3y^-Nl 

3 ^—j - ^*^_^*3) 5_3>->t31 o33ull y^ 2 ju 3 - 3>w?lj Ai*i3^ l313^ 33 3)L3j Uy^i 3Sj 

oUy^l (^y—c_ a ^l^jl 1_J$3 4 o3j331 o-\ _^ ^311 (^y-3.1 y^j <^3y3Jl oUyNl yyLajj 




cU) ^SjjJuuA 


114 


^ _U o^\_jj 4 _^s-L>ju oL-ullj t^lll Oo^ 5 ’^*' I LJS" tAjj-LaJl 

* 

•OL^Ji 1 oJJfc ( j^a ^JL>- 4 o L*^>J 

OL^u_^-l ( ^j_ & Jy^> I l.iJs_C* <S^~ Aaj\JLU OIjLjJI o'jij' O' -^>-^ jJLs 4(JA]-\5 j 

^^..jco jJI olsLJl o'| jj\ c3 A?j>j£\sJd oLcJ-l o' '-^ 4 mitochondria ajjJo jffbull 
3) ^\—i£- ^j*c_LU ^jvJl oljL-Jl o^ j&> 1 o l 5’ x ^ > ' 

( j_^3 s-LJd ( j^>Lv2_JLa! ^1a; rt> > tJ^—^J ^oJol^]l ^*)La ^a ^jvj>- 4 AiUaJl ( j^a 

.AjjaJI 

oLj^j! ^_a Jojj _ill ^ Aaj \jLa oL-Jl ojjJLa oi 

(jN o\ *_uL & SjjJLo 0AJ-x5^ l)^ • < —-w^>xi 

oL_jjjl 0^ JoJALI 1 AjLljJJ L .^y>^yd\ y> o^iUj -U-P ^jLo ^^_^ljoLjJl 

. < y t j^*]\ jjJJb 

3} — 4_*j*^LU j\— C* L__laJl ^_ a 0j\£*j — ^J*tLU oLjJl ju 0^9 oLaSj 

^jh.^ jS'j-5 S^Ljjj •• 4—oLJl 4_JiU (j ABB jl Abscisic Acid oL^-^Sl' 

o^ -X -AA ^ 1 ) 1 C^l ~0 * ( ^ »a] 1 ^^a 4 ^O"'*" - ”*' 1 '**^0~*^' ^■“'^ L^j 1 j o 2) Lj^o - iQ-L.*-* •>.>*• Oi 1 

LaI .. a AjLail oljLJl j^lcL La lilli Ijjbj a_ajI^a oL-Jl 

J} oL_-jJ1 (3 _a j»J J__sIj SjL^ HKT1 _JI 4_a^ 

\s \ ^_^a ^o^^Ld^s-A ^jdoL^ )g d*j^ ^*~ ^LaL i' o^ |o-L^_j Ld^o 

.. o^i 2 —^' o^-^-k LxH 5 ySj-^ (j J^L_*l> J^2^r oi (J) <Xy£y> Ji^' (J) \*ySy 

oLll ( j^Ls^2JLa1 OL-Jl Oj_X_La ( J_Lij 4_5 j\J1 ^^LaI O^ 1-xSsJbj 

(j) ol_-jJl ij-* J^' ^JLs^ (3 o^JLi-l ojjb 3^ c3 ^dLjj^-J' o^'_>^' o*^ 

J »Jtj oLiy ^ oLJl O^ ^^*^La^|1 ( j^a Jlc LS*^' j-a-J' 

.. Free radicals S0“'J-^-*^> ■ 2 '-pj' q-a jL^bJl 

jlj-si^ lj_ 3 0^4-1 Jjjv4-1 ojjS> U_«jx- llfl>jLiLXj! ^3 __4^ l_ 

^3 (l5}_5-« wNl) 4^ 4a Bs>- ^C- oA£-L^5 CjI *5'jj* 4 l —’^-41 (_jU lIJJaSj 

cjL*S^>j Amino Acids A_jOil ^L^Shj ‘,j*l_L 11 ^l^s-')!i 

j^-ki d4 lS>j tGlycin Betain o^Ah 1 Oi S-A^ ^ AA' o^j •• Sulphonium 
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cUj ^IjVl ^JjjjLlu) 


Batain Aldehyde _ jI^_o j_j _S^a J^Li._ ySj _■> ^_->^ 3 ! _S 

jji^_*j _i_x- tA_sljjlj (_ 5 jjJjjJl jj i> j uiljubl Sac- ""Dehydrogenase BADH 

Cj\ «iaJL/o CjI Sji\ oJ #> ^C (jjUaJj i_J^SwJl J Ajjljl 

S ji _i' CjL^" j»jjjj A_aj\jill CjlsLcll Dl» A 1 ]aSj JaSuSall 

CjLJiu> j_a> 1 A_&j tProline Analogues I jjN j^-j i_-S^o 

oIj^Lj Jc ‘jjAJI a_J-U_a j j»j_Jl yt>j tosmoprotectants 

s- 

.AJjaJI ^*}La 2 A_aj\jLa 

lJ ycJl ^jJj SjSUil A-^olj-0 j 

Soil Salinity: Sj/ttl ^$14 -1 

pUiJl 3 ( j-a A«Lc*«a y* L^i C?^ 1 A^?^_La 

l3j)j ia)' ^jh—*u (Jl_d5^ CA-_Jj 4-^ ^*3^_a^l ojjb ^ y cii £ ^*-'° J 

^*3^_a^l A_aSCs_*\jLO (3 p- jJ-Aj *U.\ ^jA?J (JAW A_^\jLaj Ajt^nJLa 

A^JojSoh OL^JuJlil ( ji2_*_> A_jjaJI 3 ^ ^*3^_a*3ll A_?x-oL^5j 3 

a^^jj - a^>U~ aJu^jj - a_> jaJI ^1l_p- LS" ^Forming Processes 

.Aj>-^LU oJJfc 

:^Oj3dlj ^vrtJU aLta JUjluJ j-il 

A_jdx- j cAJLC'ljj ^j£=uAl -Aj_A^Co 6(J ^23*A\ ^C- ^jjp 3^ pL® 3 S^Uj 

^C- (J j^ 2 —J*-\ 3 oj-A a^a _aj l CA^I^ (jAli ^~yj $Aj \jl*3 j\*5j 

- I 0.^0 L^ Ol_jL_u!l (jl -aS^II ( j-a CoJo-A*Jl olJJbLiJ^lJ ^yaJ 

( ^_«a £.1 J^Jo! Co-A>-l^ll aJ* 3L-J( 3 £ ^ > “^ lj^ y* 9-\y^ 

. ^ oLoa A«>-^L1 1^1 Aj>-^ ^ 3 — ^7«s<^ *-J 1 ^31 ^^^ ^a-> £ AC^y«uu^ i—Jlo ^ 1 o^-A jsJ 1 
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Al*^uil A^S* \JA\j jVS^\ \^p\^-j A^si-A^l 




A-Ld^Xll 1 "X 


- J—PxiJl - aLI LS L^OjfSOl - J-sAjJl - )g*x *>jriSl - Lj-Oj5^S 1 - Oggi-I 

jl Sj^lil^o - c^JJl - L^Ul - \) Oj^' -^->1 - oM-ig' - ^og^ji 

— go2_gi — Aogjj — guji$3i ^gg - - L-^gusg - gj-LaJi - s^gg - j jj-oji 

- f yJ\ -j\J~\ -j£\ - UU&l - og>l 

:^> i>jLJJ SJbo^ull AJJiJ-l -2 

^ 1 ^)l 1 .<»*■»» 1 jL^X- — o^jll 1 — 1 

.Ajcsigi ojaJi — (jiij-tji - g?gji ^jS3i—(jj^gi ajloo>- 


j]1 L^^A <*j l 1 




A^-^LJJ A-L>^clll ljsAjlII -3 

^^ ^-L*^j 1 Lo^l 1 _ jjj1 

£ 

■0>- ''^5 1 1 1 A * *cLt U ^ ■> Is l 1 A-1 - < Ai ^ 


-A_JL _Xc^>- jj AXL_xXc 

^jj j > ) 1^ *■ 1 1 ^ 1 ^c. LI 1 

— pUl-Ji ojaJi — (jlu jggg g^gp c*^- A^>-ig g^^oj j ^giu 

— Av 2_flJl — AjjOtJtJI A^2_aJl — ( 0 j^t-A ojLtxA) AXjjg.1 A^o2_aJI — (jlj^^Jl ■ 

g_*J I — (s 0j^pnj^ ) 1 gcg I — ( xog 1 cjojJJ 1 — g?gJ 1 — g_L*J 1 j Joj-tJ 1 ■ 

-(j djc« og) ^gig^gis**— ajloo>- — (0 j-o-jla ) ^g=oL«tf)g2i' 

.( 0 o^l^xi) aj jgi—(t—g^xioj j^^-a og) ^gg 

‘•i^ a^jUJ Ag^LAiggol —4 



_ o_^ ^ >g ^ ~ ^° gi _ ( a__1ojj^"1 ii _ 11 Au^* X- co ^Loi -1 ) g^^oJi 

gy^Li - , 30^1 - - s^\j~\ - i>ggi - g^Ji ^g' - xoJi -c#a\- vj>' 

.(^>0 


a^uj aI^ou gga*Ji^ ggji oisgji -5 
- gx^gi - ^j^g - gg^gi - (Lg=u>gJI)- ^ 3 - sggg - ajj! 
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cUj ^_\jjJuuj\ 


iL>^cdl oULi -6 

l ■>. 1 10 ^a-bo.-.t^J^ 1 a 3»9 j] 1 *b- 1 jb31 ^6)^ bj^J*) 1 

OJ \~j l ■>. */3 11 bo^-Jji^^^ 1 1 -X 7 > -* 3 ^ b b*l*i1 — 1 ^ 1 ^J-5 ^ 1 

- Lijis^jSn - - l ->y>-j^~\ - i^j_^ v^\S\ - jL^Sn - ^$aj\ jjjJi - i^iyL 

j^o ^bb^^1 A_b>-^ — bjj«b \ — bbo *S — Ajo^ 1 ^ I ^ybj] 1 — bb|^b.1 <—j lc* 

1—5 b bb b-*-A^cb I ^ l tJ 1 l X i, i **J (^ l ~^~*S>- yy iS (^l^«ubl 

b b>-1^ I i q I*? q 11 _ bo1 ^ 1 y 1 j] 1 ^ 1 ^^ ^->I o^ 1 ^ 

•^O'^-b 1 b-*J ^b bwt>J b OOS-*—*,^ ^^ A- b .*. J ^*ju**^b 1 1 

•i^^y A^^bbb^ub o-bJcbb sojbjbj^ Ajj<xJ|^ pLoJJ c^bw*^ 

o-U ^1 - ^IjJy-Jl CU_J- (^IjJ^11 - (^-xLJl :b$JL« cijjbSl Ci\jL*4^ -1 

c-^w^jo bJLa .b.. .1^-^SC*^Jl AX-b_o? Obdo£- Ja-bb£- ( jjX* ojbx^) ^j^ob-l ^ijo — A^oa^bbl 

.(Ic^jj IIS' J-da^lj ( j^oo>db ^Jj Jo ^boN AJLoca 

o^^jJb (ibojAjJl ( j,b. J^j yh. J _La 6 ( j^b^ s il :l §«■& ^eb-dl obu*^ -2 

•oUil Ao^i_9 (JjlajJ A»^bo5 ( j^2_o2J>tXll bbl^j ONJolUj 

ca^Loj^I ^b^bll:b^JLo ci>*jlil aJw<>^-j ajjcjUL« SjU^J oLjJI b^j jo^j ^jJI olib^^l -3 

oj|^A^^\Jbo ^ ••• * "* ^b^^b 1 ^jijl <*<. 1 \ ^ <r ** ^1 A. 1 A_j J%^jb \ — 1 c^<b^ ^ o^ 1 

.*3j\s>-j A^^bjo ^j2.*2^cW \jb\j j ^JnJ 1 

Halophyte: ^!>U*iU a^II oULJI -7 

— (a^^-LU o^aj^jlJI ) ^j^SCJo-( ao^j>x 2 1 A_biJl) 1 joj^Jl — (obj^Nl) bojjSCJLJl 

jL^aJl — ^bJbSh — a^_^_p — (l3j_^-LU) fj—aJ' — (distichlis) 

^b)jl *^b _i cJ,j—3»- ol o j—bj ^(ao o oj^j-(B atis) ^0 

ij) AjJs-oJbl J ^jbo2X- Ubo yy*-l C^o>- 

^Jb_^? J—&J ^/30 J} ojj-L_o (3 V-i J^O ‘ojj!-, CJ^ojjl ^1-1 

I ij-^ JX>j 

.AjlOJI( jjJsjJl ^yo jAj tJJjjJJl l jA«U>- X72 s-l^a-l -2 
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.X 10 ^ya jaSI (jl OVJ-s^j C^>- i(_j\L-ai*^ j» aX^O^AA^ 3 

i(J%_!aJl jj oIL-LaaJI ctao-xi-l 3-^2 3 -* ( J->--xj -4 

.xil^La 3 ^cjL-aJI 

.(Jjj3 jj)1 ax-Ijlv^ (3 A-Jjl s^U ( J^-jo —5 

1 L^ 4 o -x ^_1 (3 ^ -X^O-AAA^ (^ 3 jjl 4 ^aj\j i^Jlj l-X^>- '•^-*l^J«Jl ^-Xto — 6 

♦ ( 3 ^-^^ A/si i (3 ^ -X^O-AAA^ 1 J 4^^J J 3 ■V'^ 1 C- 9 ”^ '—'1 »XA 

^3-3I 3 ^^^c* 3 y^ 403 - 3 ^^ 3 -^ ( 3 *-^ ^cLi .1 _ V 

.(jAji^lj -Xj-X^-Ij 

0 j to 3 ^ 3 ^=p^jj 43 ^ 0 \ ( 3 *^*^ 4 ^ 3 ! jJJ ®_ - r° ^p <Sy^ 03 ^j-^4 oUj -8 

s-L* (3 4 ^ 4 ]? s^lc-} 3 ^ 0 j soLjJI <3 ^ 3 »iil p-I-U 3 ^ 3 I 4 *.111 3 4^l.pJI ^Hjo s^U .1 

^ ^ C33 33 31 ^ 3 ^ o^U3 ojjb ^c- ^ < —• ^ 13 -?“ ^ _y^ ^ o ^ 5 ^3^ 3 ^^ 

• 1 4^03^ ^ 

LJf 4 Jj_JJ j-x_a j 4j*N^U |*l^ 3 ^=>.,a^j 4 J_^?Uil 1^ j»j>uU j^\ ^^>UJ -9 

s.\jS 4JL* 4Aj1jJ1 3 ^-XphlX^ 
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cUj £\jjJuuj\ 


a_>-^LJJ olo - aj jr^Jl o j^JiS 1 j\ Sjja^Jx- ^JJsj aSj - Loj)jSsJL^JI olo j 

4oJwO>- A«sX^ CJo^ oj_^Jo ^jo 3 4CjIjI^ 5»xJJ AO>La L-^^-C-lS^ £ J0*CL^J 4 (H3.loph.ytc) 

.3^' r 'j^J>U ^SU 

(3 *" 0 j <oJ' 3* j 5 tjij jJIj 4ajl)oiJi 3'-^ ojAo Woo^^a^L? 

Loj^SC-JL^a-J 1 3 ' ^^LyQ-.-U ^b. ju j\Ji>sj 4 £^oi^jl a_A jo (3 to Jo>-lj oj jo ^c- oLjJI IjJfc 

1 j, _& 3' (j) 3jl_o2_ a j\Ji^> \ _ o_Lo 6^oL-^_ll o' _o \Jb ^.iaj 3P' 6a*oLjJ1 aJoIxJI J) ^joo 

oIjLjJI ojjb 3 ^ oA)i^ $ 33 ^' cP-^ ^aojLo aJoIc« J) ^»joo oLjJ' 

«Jo 4 Ao^A*^__C- A * <vA- .£■ C- o^A*X 1 jU £ 1 j 

t- f. s. ^ 

a_j l *' 4 AOi' oLJl ijwto (3 a_^oj ^11 ^^5 .. olo^*-" 3 ^ 13 } 3 (J^A^ 

_iJ' 3 —^ AX^^-^- 9 £(3'33' ^Aj o«aA^o A 03 A^*3 '3 4 ^C« S y' 3^" ^AjJ^-dX- (^^3 

.Aj>jAo 2 Ju' Ajj^xiJl 

4^j^»*A^A-' Aj>-^Jy^ Ojl-oJ' l-^to^jLto^|^ 4ojAjA*«J»i' A^o-O^- A_<^ 0 ** 3 ^^ Va<*J 1 *i <0 3 

_to^JJ 40" *£>- A_lo>- < 0 -—oljJl g-Lyb. X '3 ^Sj 2 JI g-Lyb, X' ^C- 33 !^- 0 Jo>-' 3]' 0 ^.to^)' 3' 3 ' 

^'j' 3 Loji^^o^J A*^J 1 

4oJa**d' ^>-'3' 3 3j-^' cii j^>yl\ (JjJJl joiL) AIjjJl oJLto Oj^ O^ ^yaj 

.jLyai-l 0^03 (J^- 3 

^u^b J^Lij^ jo L^jIs (jA]jl ^aojaJI aj >-^11 * 3 L»_^- oIjLjJI ^5" 1 ( 3 -^>-i Loj^SCJL^J 1 ^cooj 

-Aaj j,j 1 ol jJLaJIj 4^owJlj Aji-lil OljA^-tJlj 

( ^_P jUa^Nl (Jj-*oa JoJ^j c 3 °WA^ (j-o-o Aoj^SoJLJJ j£sujj 

a_ jiSosU oli aojaJI 3 _j^~t o^ ^AoJl LlA> (j £ ~ ==, *jj 1000 

A^<** 1^11 A__3^oU 4. -n. OJ l—O l *■»» ) 1 0 ) ^ A__fl»Ol^- 4 A^O^A-flJ 1 0 «Aj 1 Ao^\J 1 (3 ^-ojA 1 

."^c^mJI" Aoji-Ajl 

.JwO>- o ( J_*iO>Co AjI yS" 4 AJ jJlII ^>ji\ 3 o' OjLjJI 1 JJb 


CjL_oj 4^J\_a ^ j^oJo Ail LkS”" 4^L_^ J^LlJ 


30 J' 




AJUjdh 


J ji? ^lo 


A 51 l. *e»b 41__>- Ao^J ^,a A«Ow^>*J)^OoA 1 0 Jw«-u^^A] A^^tA 1 O-AIjl_0«l 1 3^ 1 -*a3 1 

.Sjwa-^Nl oJwto £03 - - OjJ^UfoO 
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_S* 1 3 *"'s oJ ^ (»i»U~\] «^7 l^o ^ 1 ^ 3i 3 " v '^ ) ^j^Jh 1 3} c—l~^to fT 

.-X>-ljJl j OL-JI Ijjb { jJ* -Xj>- 1 j 3^0 


:>5u)l aLwJ Luj^JLwJI £) AjjliUl 


<3 o\ yJl to ax-Ijj (jlSLo^llj (jl L 3 " col)g*>JJ j jl^Jl 33 i j‘~=a^2 

( J_«^ xj ^jJ 3 j> jjl aJsj jCj 4 ^cLII 3^ /. 30 J} ( J_*oj t|jj>- A_Jlc« Aj>-^Lo 0 * 3 -Aji_<o yudo LyyJl 

(jL _9 LtA_! jJ ^L^lC-ljyj ^^yL (ji ( J^-S l^>-jlo 3^ IjUdi jJLaj ( j>j>- oLsy Cx^ j-* uyyJ 1 oJ-to 

CA__>yiJJ oJo-LJLJI 3^3 ^“3y3^ oLJ 3 3^ yJliLl A-C-ljj A^oISLaL Axj ^ya^ll 1-A_to 

(jAJo 3} jU^_Jl oLya J^_v^yo dJJij 

1 js^.^-oj ciAiij ty^c-ljy]! cyyJl 3 oNajca ^yxa (J-Lflj 3 ^ \jj* yolS^aU 3^ L* 5 ^ 

.yoLx^l 1 ^ 1 jyJ 



:AjlJ^C4» j^i5t 

jl_^a_5 ^cJLyi? oJwC>~ A^£-y C*Oj Oj^dj 3 -* Sd-OjJl 

X30 (j) cu_jy]l 3 _a olyJI \jjb j 3 «Aj ( 3 y-^ J- s ^j 3 ^Aj>-Ixj) 6 ^3l*Jl Ajjy£- Ajoj 

A**** \ ^C- l £^dj^-y3 1 3 yflj 0 »Oj)d ^ *^i ^^^ Ay^y 3 ). 3 » Lo^yL> 

cfA»3y*-»-U 1 ^y2^\->- 3^ X 72 A 2 Lx_^«S 3^” ^^ o^-»-2uJ 1 tAjj^ 3*° ^20 _ 1 7 

J-L_3C<a ( y_^a y_^_jjl oJ-to ^_Jy3jj 6 AjL--*tyU jA^ A_^o^l 33 ^ jJbj c( 3 lxS 2 l CUjj ( j.b^L>-) 
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cUj ^_\jjJuuj\ 


\jC-Oj (3 3^ 31^3 c ( J"fl-V^-*-j ') jp£-^ C-Oj 3 1 JJb 


. l^JlJU^si 1 j I jJLkJ 


: A^IU ^Lu J Ui a^l 3*5^1 tfTa/VI jl Wit iaUu)! 

( j<a. „flj ( j a-^-j c4j>-^ii.i 3 ®^" ^ o j £ ~ ==> ^ <3 jL^>-i 3 l ^3 

^1-X3xl ^L) ^_£j_Jl s-\ A (j—° o-X _3 oLs-3 (JL>jC A_pwj ^CU—i^U *^-£oLJl aJ 3- ^j-C' ^ol3 

.(^5 3 ^ a 3 ~w^Ji oU^Ljo*-^ i 

.(jlSLo^!l J JwAJ - A--J3 Aji^j oli (j j‘—=sc> (jl ^5^3^ 3 L^3^ - 2 

150 ( j_J Z- 3^ N -A*J 3^ £-3 jLujU* (J^ li) N} A^tii.1 oL 3 (3\-®jCL-fc»\ £c*£2j N -3 

_lj^ji a a x^3gi\ (3^3*^^ 3 *** 200 (j—^ J3 N -Ajo 3^i? ^aa-j^M (3^3*^^ 3 

. 3 ^•>-^ 1^0 3 A-Jlc* ol3J Oo^ Cj^" C>^' 

A. Ja.Aj ^JL>- L3\jli-U A_)jaJJ ^4-uO Nj - j-XJjj - AjjljLl^ Ol jA3 3^ l£3^ O J £ ~ => -i “4 

. ^ ^ 33*^4 ^ L—j iic- l s*91 3 *31 

.j_«JlS 1 a_aj 3 ^ ^LoU - o^lc- — ^c^aJoj j-U a^UII A_aj33 j3o*-l 3^3 -5 

.^ 3 o^3=3 3 ^> 32 ^ N 3 ^ *3^' *3uP3 
.AoIjJlSI yv&\Sjt}\ 33^1 Ja-ai- ^-U-a-^cjJU 3^3 -7 

. A^lc- AjL* 2 j o-x3-l A-£ j3-lj A^AjlU A^ 33 l oj^-\]33^"^ uP 3 — 8 

l3jLvo. ^ L j^ A 2,5 \^d^ Joj^ n 33 ^- 3 ^ ^331 ^3-^ 

.aJ^ 

: jijbuJI AJb*^4jlxl>«u^J ^HIJ^I^jJI 

^yb_3U 3 3' ( j—£• oA-JU 3 A >321 £-A aJ 

3^ ^^ 3^J^-' ^ ^-3>1 ^jlS^ 3 Ajl 3^4 C J^O-A 3 A5»tLa2Lll (^5^3*^^ 

?l3j31 1 3jb l_-^j >-131 o l-w 

a__ ^3313 ^_^>-^*aJi a,^._ 31 _^ 3 *J^ 33 ^^ 1*3"^ 3 ^ "33 

3 A_L>-1 a]1 A_^_o 31 3 a 3 JL ^3 ^l^lacxll 1-U^a ^3 Aj>CL^ 1 <33^ twJ2 ^^ ==: ^ 
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A_ao j!h5 A !jl^- & A> J-alx Jj>3 ^L*2 jI L*~j3j .(J j^2S^X\ j ( *111 UX'lj^ll 

: Aj>-^L 1I ^a ^^UcJJ 

-I 

:^j\I^j>-Ij ^ya J_a\j*Jl |jj& jj^LLl 

.^Sluiii-l 

.^JUU -2 

( ^£==u>-s_ 3 cA_o 2 j 3 tJLa AJo>-^La CoL^ IS} La| ^ 150 3 a 3 -*£’l O j‘~ r=> i 3l <—* 4 ^ *111$ 

^ 3 I - L^LLa 3 ^" IS} - (^ ? J S )1\ *LJJ a^jJL |«-^U j ^LtiJi Jil j} 3 -*-*-^ jjW^ 

(j) £_aSjl 1_a IS} £-111 IjJfc 3^ • dSLai-l OljA3 J*^U- A^\s>-j CAjjaJI ^rla«u (j) 3 * yolL 4 ] 

■ 3*"' ,/2 "“11 (j) A_*ijo 3*^11 ^3l-Jlj C^^Lal 3 a aL*^: La Ajca *> L <*»11 

.L-Lul oLLiajI a_>jLjj JJl^jI ujjaJI oLL-L a_>^Lj 3^ 332JI 

L-Ajtll Ol_aJaJl Jl J^ju^JL a) ^ £-111 l-d>- l-^I^j 3 ! 3*4^ I-L& 


•JJ 


jd-l 


£-L_il A—d-jj A_9 ^jca CA^xljJ^I Ao>-LJl 3 a ^3_^ == ^ 31 <—*4^ AjL ^3^1 *La La I 

^ij—j 3 !_ a jUv 2 _a 30 3 I *•_A_jL CA-^SC] 1 A«o»-L 3 a Lai CA^X-^Jl A^j>-L 3 a |jj& .J»*jCd2k,l 

'l^ ^^-uL-^I AjLLJ (jAl$A^> lL a 3 d- ^L.XJ ^Jl lLJo 3 a jS> I A^_*S"" 0 ^ 3 ^ 

(j) _a^| L_i>*iL>- CA 3JX- 3j A^-Ld- Jl - AX'lj^ll J^-9 - ^bj^ll 3^ - 1 

jL_^l j^a Germination oLj^l a_ 3>.y> jcl * 3 j oLj*)!L jjLJJ J2 $^i*JI oUJall 

.^LLaLL A^jL«j>- OLJI ( Jj>-lj«a 

j$j3 ^ AjLllI 3 I < w3j^xll ^yaJ .^>_J| ^J^a J*>U- A^sL" AjOLjLJ - 2 

o^lx j—i 5a cOLJJ ^Jblji-I jl 3 L.I ff-llli .Aji-HI yS^ L^j3^5 ^-H ■"** g<> ^lil < ^ r *^ OLjLJ 

0.3 3 ^ ^jl^O l-X^>- OL-JI J-^o ^J^ull AJa^Sj A«L_flJ»-l Ajc^JI yfc> ^3^-1 ciLi 
0 j3 3 uj l^^s. 1 ^.^ ^ 1 —aLLxII Lx_a ^jl^LxX'L^ .a^oLJI ^3 .^r• 15 t^l (^^^1 (3 *o^ 

Lbj^jxj ^ oLLJI M ff-La 3 a ajjaJI 3 32 ^ 1 ^ l ^ 3 o^ 15 3 -^^^! 

.(J^jul! aL Bo La tOLL-ull 0 UJb 
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cUj £\)jjLlu) 


3 ! olobJ! Jcj ^Osmotic pressure \j)j^_b IL*_*a 3 _li£- ^*>USll 3 U t^jSl! ci b' 

3^' -A_£ji-! _ a ^j_Lj 3' !lj& (jl ^£_*_*j .AJLajbi.1 ! A^j>- (JJ^j 

^3^]l !aJ& 3^ c*biLa JaJuJa 5 Aji-ba Aj^j ^3 ! Ja*-»iaSl ^ij !ils ca)aj ObJ! 

6 (3J *f~ -bjcO* 10 ojS a] ^JLjoj cljLjo o^b CaLaJ! ^JjJ! 15 _)! ( j-a ^jpLj (jl 

^ A__a_* 5^ (J—° ^a-C^b *b/0' O' ! AJ&j .. AjjaJ! £-ba a] A^aLJ! 0 jjLS! ^j£~ 0 jVs~ 

j 2 ?j! ^3 Jj-aIj! ^ k a> 3 ' cS') j 3^*00 O^bJ! 3 b t£-\l! ^ja b$j 

A_iai.) -X-OX» L-fc3 Jj-£=J JL-S! blj j-* j^l AJji^l lib ^ AJj^J! bAJ^ OA^- 

.(b^-b jb Ajy ^3 Jjb! 

AjjP (3 AJLP Aji-ba Aj J* £ IjjbiLi ' 3O' OaIj^S! A A£- 3^ ebb £-bjj 

• A_)^)! oAJfc ^jaAA> A3 OL-Jli SA-Jpj L^J O^J^' IjLC-A^- ^ 3' tAji-ba 

jljA^-l ^_£ y^~* 3 j^ Cr^ (Jf' j'j-AA^bs I^JLaJ - A^jbl! AJLJaJ! 3 ! ^*}b^l! ^3 -3 

^&! ( j_a _1 j2*C2 $£-11! aS^A- ULj 6 0^^Ob OjA aS^ 5*JJ A_A>jJca ^bba^l! 3' A^j^Jtlli - 

.AwojLi-! aS^JJ AibA?! t^c-! ij} JjO^i! 3 -^ 3 !eii 

p. » ®f •• 

$A_5jaJ! (3 A^isAa «aOJ! c3j-^ (3 ^*^ _ ^*^-a ^! Ajca *^LaL>- - £.11! .il j^~J 

.ill a>- J*£^i\ j! ca_)J3^!! olio J' aj ji’j J &Nl aaJsaI! ( j«a jl^eo ^43 

CA_sli-! A_j^]! ^j^a aJI^- <j! AjjA_U A^jnb^J! A-flJaJJ ^o»_^ ^ <j! AjU t!AJb 

!—Ibj A_)jaJ! ^cJa _ ^1 £■! _ Hj} ci^Jb L-JJalj !aJ&j cli J-^* 1 ^! obi! j^Cj> O^^- 

£-bl! (j! oA-Oy! oLJ,! ^13 cL_^_Lc- £.\ 1! 3 a ju ^ 3 ! l£“^' ^^ c3 aS^A-! oJJb 

.o\j^^a £3J*3 

s-AI 1 -o \ il 1_-Jtv3 jl if ^Jaj ^Afl> j-Uj -)Jj j 

.^l , 111 JIW^ £ 3 ^ (^b! CA3j]l (3 A-b>j AjjaJ! s-bj^l A^S31 

^ 0 ! A^b! ^ ^ ^ |o1-^Aj A3 i ^^ b! A«^3!^!^ A^l_^l! (_)! 

• AjjaI! s-b! Aib?) AJX- oAJX- L-AAj 3 ! (3-^! 

-L_j 

«■ 

3^—0 o!_b! ^c- ^j*bl! ^LaJ! L3bb>-! l-As^oj ^A^b^! a_> ^ 1 j! Ja^^J! ^ 3 ^ j 

( ^-a AJLoca A^aSo .AjjaJ! j»!^3 ^JLj bbj^Aj ( J>J!j c (.S.P ) Ajj^' ^b^i A^jJ lio 4^3_/^“'j Aj 
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t- f. «■ f. 

j 2 $4 Lj& O^J ^ (i ^ a ^-* *G> (j j—!==£ 1 aJwO 44_£_Laj 3 O j‘~~==o -\i 

s. " s- 

4A_J^a^Jl A_i jaJI 3 A__>^Js>^J| ^y> ^cJ A_>^1 ?jj J 2JC^- l3^j 3 LJ aJL>- 3 A_LiiiJl 2 1 
.A-Ji ,Aj 4_>^j (3 ^^L 0 ^! ( j-a Lo-^- 2 > LJlc L^S^j O-X^- Lg_o aJ^JlS Aji^j 3 Lfl^Jli*- O-X^-j 

{ j-- a j -AjjJvJI Jj-L^- (3 3 *JJJ y£j*S\ £s>-j3 J) oLjLjJI 3 JJJ ^gUI <jl <— 

J?cAj>^L3J ajjxU a^jJI IS) aJ-Ji^JI 1 j *}L jLjti_3il 3 j L^G-'Jll (j^£=u «a3 Ll& 

.AjjaJJ o-L>- AjiLli jpSjj 

L_J> 3 j— ol J—& 3 ^aj>lLs/s ~<**,a ja_j c* a^lLa jLjcl^')1 \jb il^-l ^-*>-1^51 oUl ^^1 Lai 

(j) _a^l JaiLG 2 _Jj 4^*}l_a^|| (j—a A^gr)g<«» 31 Atf^lgll J-*3u SAX'lj^Jl J^-9 J-^X- A^LoX- 

(jl .^^1 _a*}LS 4 ^qL*» o-^a_SJ (J j £ ~^i 3^o>- •‘GaLjJI j*£- ^jA o^uaJl 3 a_^L>- 

*/2 ) ®Aj )yu*£ A_^_Lo_C> 1 Aj^aJJ 0 I -JJaXj 0 -XJk ^J»*-fc*^J 1 A.^_L^.C> 

3 _L^ 3?j ,-Q Ajju^jJl ^-L-X- 31-2 Njj 4 ® 'j-*£L^A.\ s\£\ aG^ 3 A_^3iX_a A^L^X- 

p_fl-J ( J_a ^O 1 J-wGlSI A^_L>_*J ^j_a ( ji?^jCo C-^J^r CAjiGj j«a IjuLj ^bj^l 3 __^° 

j%—5'')!\ ^_aJI \) c 3 aJ-oX- tjG-Sl 

jJl ^-iJlj A Js> ^Jl G&f c5^S Ltoo l$i\j4i>- i\jbj\£~ IcLfljjl 

J—^S3 La J i^ , 3La S y 1 L^Jca A_L^L>- lCj£;jJ5 AiLi-l £jLJ! o JJb J) oLll C^j^- ^C-^>- 

£_JLJl oJ _to (ji j ^-r=3j \_aL»j 2 1 l 3I_A>- ^X_J La_\_LC- Ajj C^-c^r CAjlGj^ 11 1 o ( ^j_a oLJkl 

J—^ A-JjJjV? Ajj^^jJli .. oj^L_?-tll jj-a ^^La^l ^Jisca Ow*)g2*^l -X3 AjuJj^11 

A_x_flj_^U ^ flJl L-aUsG^ ^j\ ojJbL_k 3 —° I uSvuOj 3 A^i 3 

^_-a ^—>• £ L>j ^C- A_C'|j ) ^]| ^Lj j 3 L-J LtL-li^ (A>-^HI ^a LlJjL^- J*iL>- ^^La*^J 

(jl j J^_o ( j__^=Jj 4(Jj-s^ 2 _pxil L--w^—>- Jail -1 ^IGjjI L-iJ^: 0 ^ 

^-X_Oj La Jl talH^ili .JjLfcwjJlj jj jJl ^"^LaLil jtr^^ \ -AX-U^i Ja^Jail-1 A^ali} 

Q J L»Jl laj»-l 1 3 L«J-xj 6 ^*^La*^L c^UaG^il ^va*? Ja^jail-I 

.JaiU ( ^j-a oJjJl 3 JiJ-Af^l ^^2 — Aj>-^_Li.l Aji^Gj>- 

l^ 1 * <*< c» 0 ^lc-*^l ^ 1 j^s>~ ^ 1 a ^1 y* ^ 0 ^ Ic-j t (31 (3""^” ^^I -Xaj 131 < ’^•3 

jp-L_P A_Jaa»-*iLa 4(jj__LJl J-^ LX^ Aj>-^JJ.I A^*3 3 3jj^^ ^^-liL 

• Aj^l*Jl o5jJ*>- y£* fi-\X\ ^I^Jjl i_}j. 3 -^ 3 *^^ -A^-l £-U.lj AjjaJI 3 ^-AX^} 
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cUj £\jjJuuj\ 


-£T 

£■ l > 1 l *, *, 1C- *. > 6^ ®l * 1. lj l^Jo l <v ■>. ^ ^w>_t..oA_i, 1 L —) \*-\j=r% r UJl luk^l U lij 

No' - 4 j>-^_LU ^ Jjl^- - aJIA- 1 o JJ& (3 ^aj .AXX-Ijj v_a>-1jJI (J ^23*A\ 

j\-£ N _11^1 ca _Ajlill p-Lixjl IjLsJx- ^Jj ^oljLi ax- 3j J'Uj 

cOljlysb__i-lj ( J-s-v^l^-tU L-Aa-U^o (JjJci-1 J) 

• l^A* 1 1 £■l-^O (*fAl £( A«>*y^»u ^ »aJ ^ ^ A_>-^-i—oAJ Aa.a>- 

|o2o (^)l 3i a^-^A1I ^a (3 O^ 

t* ^ «■ f. £• 

.^5U^5U 5N-\i - Jlj*-Nl ^yo JV>- iiU - ( ji^l*JI Iaa oy^A o' l j^=>-»j Nj ‘(jy^NJ 3 *-^' 

: UjLayfll JjuaLti I £121 p J >,yLuJ JU\ 2b>jUl 4*2 

j-* j\ 5_JS3l ^%^H\ y&j-j l?' : j- fl> o^^' (Jlj^'yj o' i_S-^' J'j-J' 

L^X£-1 l_Uj 

:A3^j«_a ' O-: jjiy5VS A_JNjCu 3!' A^>-j]l ( y^o AjVs ljjt> yO- AjL>-NJj 

:^y>- jIaU J(J^reJ *y>.ji - 1 

jl l £~ aj\ a a A_»-g .2 (_j i_ilx£- l^ilo^'j o' (J} ojLsN' ASJ 

2V N l oy 1 zi ^ ‘ 3 1 S^y»i' y I _2 i \ ^ ^ A ^~ 

• AJLjlU AOaJI LOji^liJl CA^- i_Jjilall J ^\y> (_^ V*S_yA3 

s^QjVI yjQj oAJI JJyj ^LuVI ^Jj-uma -2 

J^y_a / 50 A_ 0 l jjl _«N' ^y>-J As ^-^- > J y+a^2.\ (3 ^yJA-J' o' _)5'X' { yA 

tLX jA i_^''oj 2 ' j5Vil^N' |_p 2 J olji ‘(^5V°N' ^ yJXl LOyjla" CU^- ^jUl) 1 _ 5 -"La-" 

^y a X 50 |_j—C- J aj iOo-" y ^rlliN' l ji_)'jCo ^jJl A^Js j*Zj£ aJVi-l ojjt> J -- 3 c 3 j 

- J-" i^^VwiXsN' ^boNV SjUi a^Ji t l _ 5 -"LoJl 
3 ; v 2 _yJ' A_>-jJo V^JLC- 1 tA^>-pJkl ( y^o 5_oN' ^^=ij j^N' J -^*- 3 "^J 

a_IaJ' zj _a X 50 ^Ljo} _sNj _" tAsi^i_il a_jjaJ' a _o?o<J ^11' ' 3 yN_^52l 

:AO]jOJkl 3 ^ 3 'a 5 '-»-'J A^gaOj^Jl 
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4 £ 

J-wvtflstll jJjU is-j.5 

a—^ 1 AAAU 

j» 25 jl^. 

£■ 

.lA3 j‘~~ =3 -j ^ ] ^ ==i i. ^C- Aj>-^i_U ^ajIj 

2 — jJUS 

.Aj>-^LJJ A_^jL^A-1 aJX- ( j^aJlj ^jljo 

4-2 

t- 

Jiaca A_Li ^j<aibj'j ^j\jo 

8-4 

.A^_vP^a A_1_C~ ^Lx" 3^ A^-^LJJ A«ojliU 

16-8 

aAx- Jajo 3^ Aj>-^LJJ 1 Jc>- 3jojU1\ 

.6^0jj* 

16 {y* 1 


*L_£5*l1 W A^Pxlll L-3e^JaJl J^-l Ajl ^C- / j^^LLa 4 A^-l jJ>j 

A_>»j.} Colj li| X 50 j—C' l ^lg> j^iJLJ J-w^bxll ^laa* jl j^Lo( ^) AjjaJI (J 

.(^Ui ^ Us* 

..vP ^C- -J -i l^JsA 1 -A C-11 X 1 5 ,>-^ 3) ^ ^ - ■— <p^ 1 A >-^JJk. 1 ^J. ^CLC-1 Ld5*" 

4A aJ c£~ 3 ?^ l3j^ Ip C-^_^- a jj_LaJ 1 ^a_C^ A_j jIaJI Oi—^ .xA-l 


: 4 .call 1 ^iljifl ^Ijj.IwV AxHjJI UL49JI 

^a C» ^Jpl— Ij ^f. *m Aj* ^l_^i A^p^_J|3 (3 Aj>^_Li. 1 aJ^_2u_«_) i^^yxj 

j\ Jiaca )p*x~ AJj AjjaJI (3 (jAJij ^A^Ij^JJ AjA-Ls£? 

Cw-*lJ -A 9j .(3j U a«oj3x^o U oL_4.1 3 ySy> ®^U) s-^-^ tiA)-xS^ 

3 _ll a _*-^5^ tA__)^\JI ^3 l^oI*a]I ^tLi.1 a^^S" ^c- — ^*'*■^43.1 

: Ji - £j/J1 

4jA—* / 4 (J—^ l fl~->-^-La A_>j2> Jojp (JvJl (^^Ij^l LtUo 3*J :A^X-L« (J&\j I “1 

.8.5 3 ^ AjiA ->-j5 1^3 ^j_ajJ 4/ 15 3P (J^L-Xll A^3 1^9 JJij j 
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cUj ^IjVl ^_\jjJuuj\ 


4 P l A A 11 (^5^ 5 1j S ^1 _Ij L^J • Aj.^J'O/3-ll A *9*111 — 2 

^I A. +/Q^y&^>- 1 A. >-^ ^ l ^ .s 9 —. /• 1 5 J1-^-41 ■^-^11 A^_*^i 1^*9 Aj^-^ j ^ 

j' .8.5 ajj-Ll11 

4 l^i^Lo ^jJij ^^Jl (^^Ij^l ciAio 3 ^j iajj^"*^ A-^tL« ^.C- -3 

^y £* A__j^A-toJ 1 ^ 1 A-v^^d*- 1 Aj>-^ ^ l^ * 9 Jojjj .^15 Jl-*-41 1 l ^ * 9 Aj^-^ j 

.8.5 

^C- ^*4 o^l y>^y -J C-^-w*- A ^7 C- 1 j j A—o l$La} (3 ^ • J*2~* 3 L^lj^l o AJ& ( J^a ^-JlJAjj 

3 A—dil <^_^r oA to (J - ^ 5 £ ^—djj ^ 1-J ^AjjaJI 3 *-41 a5^j>- 3^ < *3 5 3"^ U^L^“ 

:Adjjll AJLP A^^Ul jlysbl 3 ^>U ‘A^o^ll J^UaSI jLld^l 

o\ ilJaJl 3 A ^ 3*11 ^411 olJLd ^(ajjaJI c^-) ^ 3 ^ o 1 A_JjaJ 1 O^J>- - 1 

.AjjaJI Aj$Aj£-AJl 11 Ola^laH ^U^SoJ 1 aSj ^A^Ja^j CA^aII 

.AjJi^vaJl A^xiil 3 ^wJS4J j J^Q^S' aAjIaj j! L^J>_}^ ^•‘■^A-l A^Ub) ~2 

.3 A 4x1 1 P Ji^s^l 1 1 < ^.-.o*- Ai 1 (5A^o i^jiS 

.1 L—ly 211 ( 3 )^ aSs^.^ A«j^3 1 Ajj^-* — 5 

10 ( 3 _,<wxJ s-HIj a_jjaJ 1 <dAli^ .a_)jaJ1 aJI^N a^L»^ cS - 4 

^_ 11 ^^^ 13 3^^^ 1-A^ s-1 y>\ ^hajj .aJ-o^JI oJJt jj£=2o ^ 35^jj 20- 

.A^-jill cJ\s>-j5 l^S ^_aj 

^£~u 4p\jJtil A ja4-1 A^i^* 5 1 3^* *-ll 4-oX^ A g-l ^7^1 A *j A JjaJI 3i *>—-^4.0 2 “5 

^ajLaxS oLjLaII J_ojA_L« AjJ^j C^-o>- ^(jlAi / ^=3 200 - 150 (JAjc*i_> .(cA-JAj>-111) 

.sjjyi^Sh 

/ 250 — 200) Jj^_*-*j ( j_>-1jaJ 1 ^jlj—° ^-Ul a_j j^sbjJl oa^-^j^I AiU^l-6 

.(ol-xi 

Jl tJ o__j ““^1 a*<v <aj ^ 3 —^ 3*4*jia11 31 »l4'j 0 A^-«-i^*-41 3 ^ _ 7 

.^IaS! oLJJ A^ol-A^Jl Ajl-i-1 

.l31aj>JJ ^J^l dl 3 old.OU 31 Cfc OjA-aJl -8 
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(jj AiLv3^llj C^jjA—U ,_'j ,o ->rU ^C- i_isyo tiwJjJJail (3^-U ijULU *iUi} -9 

:*Lo^Il ^yo i-X^- (Jplj 


100 X Aj^aJI 2>-^La 4- (^^11 oL^s Aj>-^La 


. 2> j 1 ^ AX-1jjjl -10 


(J\ _ alii J _ SoL A_jl C-^_aJ>- $Aj>-^-LU jlo 1 ( j_>5 (jl ^£==l* 4_5 J^-22l ^32 lo Ajj 31 A.s)axj - 1 1 

,J^j ( j^X- jjj3-l AJiiaJLa (3 ^A^o?l2-\o 

OLoL.21 J_ojjJLa Sjloj] $l^ix2j,j J-^-S J^jjl xXo ^jJl O^L^UlU hju 32j& -12 

! C A^-^Ed-2 

.ax^2j 24 - 12 ojJ. aJLLjlU l 3^? oLo» c3 jj-^\ 2 

OljA_Ju O-L-^: cl J-t- 3 ^>.Sfr*a2' -L_j>j^JS" ( J_«a j2l^- (3 Jj22l _ C-J 

• Aj>-^1-U j 1 ysb^I AJLajljLa Jojyj C^j^oi-lo 

. AX- 2« 2 — 1 o j2 (^ 1_a ^3 40/ ^2) l) 2^*-21 3 j^21 ^j2j — 

.jaJ / 1600 ySj^, tiljjJl oIijjaS" Jjl^- 3 jj-221 

^ 1 t^A * 1 <** 1 <2 1 i_y^ - " s *~‘^~' 1 cfAJ jccj l ■>. 2 1 2u^ ^.^.2 1 oj l <v 1^ ^ p 1 1 — j& 

.4^LJJ OjjJLa Sjloj] 

. L—* ^ 1 x ^2 1 ax* 2 ^ ^ 1 l-o 2 1 a * -»2 o x 2 ^ —^ 

l3jij_2p c-^_ 2- oLsLJl oe-\j£' j j^> j3 ^jjJl c^< 4_21 oDg-^x/a obL21 - 13 

.(32 — (3 — i^y^’ 1 1 — 2 1) a«^X^^ 2 1 21 2x3xi-i^l 0^1 

cPEG 21^1 c^j2j(S2w J^21 A.i,2i^ ^2^xl^ Ai2bj _ 14 

° 2 ^ Ai^Ls^j ^ 3 ^-^ l 2 Jx^ c( 32 ^ l ^- 3 ^l) 2 ^ 2 >_^ 

a_jj21 ( j^?1^>- ^jy^- (3 U.^ Ijj^ ^ocL aj) Cvx> ^Jws^l ci2 -^j- 2>1 oLS^-a 2-\3xi^l -15 
a >-^AJ3 j —il a a_^- l ^ ( ‘.y r A^- ^1? ( ^x- ca_)j 2 U f^*2lS3l jj> j£- l2]a5j ca^oUj^^oJI 

- J dJb L?UJJ - J dJb) ( JjLa CAjij2x21 oUS^U 0 Jo AX' jy-£> (3 2^^iljlj J CAojaJIo 

.(li 2-^- jj2 l^x-w® 
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cUj £\)jjLlu) 


1 -X^t~ <aj! L—^1CU. a>- £A^jI■*.1 A^o^Aa!.! o1 ^ 1 1 16 

t^>-jlll J_J:>) "Salt Index" JL s^LjJI ojj& ^ JjA^il J £\>USjl ^j, ^ 

J iSj_^ (j>J! s^Ujll j 64 _>jaJ 1 (j) AiL^L j jJL j 

^ I o \ ^ L x_ a O^ ^-aj^ .(Ll ^ 

f. S- fi. 

A^>-^L1. 1 JL>-^J O ^^ 1 (^ 1 6A^o \ j2^*J^-flJ 1 0 -X^uL')! 1 ^ 

^ .A^t**** 1.1 2> l <v <**. U A^L^O.S 1 ^Jjj^'^' —o^ 6 ^ -X^eL^Jk, 1 ^ 1 A.^X'^j ^ La^* 1 .Aw^X* ^ LaX**^! 1 (3 2> 

.^jhJi^-cX\ Ao-^Ud 

. Lk^S^ ^^laj jL \^ i a^-^L^JJ L® Ic^j A-L^^ed. 1 l_3 1 AX- L^ _ 17 

: uLuJI ^ £>)l dLw jJl 

:(^1U pL« £* O-AX- pL«) ^.sLj j ^Uaj j>l-\jk^ol -1 

cA_xL^Jl A-UL o\_dJ oLal.Ai*e; di Jy^> 1 ^\—£- A ji ^jAjlU (^LiJl xS j*Uaj ^ij_> 

(3 j^S j tA_> jaJJ ^c-Lo ^ j3>^\ (3a^j^ 3 L» AjjLfliL cjil ^LL>*_<»_>j 

.oLJd oA^j Ajj^JsI aJx- 

:j»UaJl Ijl^ Aj.}U2X3*il (JJjJlsU f-irtr^ * 

(Vc = Vd.(1 


.( p) ^jjj* (J*iL>- 0j\3 ^o c-A-Xadl ff-lil 
.( p) tJ*^L>- S-La 
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- ^ool—yyjl j»j oj il _all _iill (_£j_!l j>Uaj j»lja>CUal alI^y>- AjjbyiXS^Il i_£jJai-l j«ojjij 

a_j i_^lll oJ-L-*Jl alii ojL .— a_JJL1-1 Ao^ ysxjJl y# ^LyiLyCL—all CjljLJl ^C- jl_<aX£-"l!loj 

^1 aO*l! J —11 ^3 ^-^a^CL-a 11 j3y\<2_Jl a La yj>a4“ lojCaa-o (jJJ^-=U t^ljlj iy-ajJl a-oy® 3yJ 

oj Ja_C- al a a oyjSJ_J -Jo La Ajj IjLa al^y»-l ( j^o Jo*!! lii) j] i(_£_^1 A_J-aX- (J^b>- j»->JbJ! jjb 

yV_*j«jJl y^rauo .^bo"!!! (_| y# A^waj Laj tb^JLC- "3Jo L-Syoa]! ob^a j»lja>CUalo 

• jJjJlj layjS_JJ jaA ba l_aJS” AjLoAIJ t^ljill (_£__^1 ^Ij^walo AoJo«Jl (_£__^1 oby 3 OyJSyJ jaJo 

(M = Vc x P.(3 


: o! 


/ jljLo) ^jaJLU ji\ j»Uaj e-\y>- J°> j 

M 

.( j»^ljLo) s-lll j 

P 


t((AYR ^bjo)!! yj a Aoyi_a A^-jA^ o3^oa] 1 oVa ^1 JaixJ-ol a!^y>- ^rbo"3l jjibiS-1 (jl 

lA.o'Sll Ai^Jl ^ya 

.AYR = 100-YR 


= CP1 


Vc/Vt 
AYR/ 100 


(4) 


CPI = Vc/Vt 100| AYR 


.( j») ^>y* 0j\2^ <—ff-lil ^j>o- 

Vc 

• j£)l alii yJfaa>- 

Vt 

.^bo*^n ajj-la aJ»-La oL-a |»ia3tjla^i s-i ^jb\ji£-\ 

AYR 

.(J 

CPI 


AYR = 100-YR 


100 X (jLill (_5jJl ^Oaj SJaabta ^Ujl 

(k-ljodl alii) AjjUil SlaUa ^Ijjl 


=YRJ yfi ( _^»*JI jyauJI J-olA-1 
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cUj £\jjJuuj\ 


y~* Jy^> \ O j ^=u *1 3 —* y—^ ^ O y==£ 3 ^ j_>^ 2 J>dl A-^lljJ Jdj oi 

oLoa (JU^2 jN A3w2^a ^'jaJLU 3^^! (33^ j*Uaj ^(j3x^d (jl Ld* CojLcd-1 

^L-g- dSoJl oJ_to ^Lx" Jo N (J y^ 2 S^X\ A^o>-\jo} ( jJjl Aj>-yi-l CJo^ I j] J) 3 

«^UI IjJ 


( J aj>~\ 3 3 ^ Aoajia-ja s-\jLi) L_3_Jl3r=u + 1 =(J j+t2S*W A^o>-\jo) ( J_J jj Aj^j i-i A_*3_Sl 

.^Jjd -1 Ol Jolc- 3 *a A^_<^jd" 

,J_^I CjIjoIc y* ( JJLLl 3 iS 3^ *LaL--gJ^=o 9^ A-«-Ji Oj ji j3j 

djj A__>-^.^' 1 A o*i?l 1 1 jj ‘1 oJ 1 JjIc' 3 ^ /10 ( 3 j?^-«o A.^ 1 ^j] 1 o AJk J l_ - 3 J^9^ 

1 j| £-1 jSl.+J2 ll O^j jjl (J(3^—3 ^ j] £ 1 ^ 1 A_<-«1^ jJ I 0 Jwto j £-1 ^j.}i.^io\ \ (3 jjl (JjJ aO^~ A^j>-\jo| 

S^jA-Jid jLajJI ( 33 ^ j*Uaj j3tX_^>\o off-ljj} Jol^IL^J Ails 1 .1,1 3 ^ JJl CPI A-*-3 

.^j 30 a 1 A_Lo?li-l ojdoLl 3 $Aj jLoaXS^H 3 J~d-I Jou3l 

.^Jlll plilj ojlxSI aIU yu JaiiM aJL -2 

.a^L^JlII oU>Li5»-^l iiUd -3 
.a^-^L«JJ a^jIaII (3 ^Sdl *111 JLdjCLol —4 

. 33 ^* 2 ]! ajj^lSI oli-bkil JUjcl^jI -5 

•A*oLca^jl 0 1 ^ 3 -ajJ 1 ojl^.)j J ^JLo-X^wol “6 

JWdl 3> ^yb L^^UJlo eLlI ii-ljco A-jJij -7 

(3 2yjJb\j 3 v3 HJ A IX- 1 j-gJl a^j3x^ j) ju 3 —°j (j) 

y-A y^ j-l ill jl c^o^UjlII ^_y! l^l-X3nJL^^! \Jij a3Jj^- 1 Joa O y^B> \^S .A ji\sj£- 0^1^- 

‘JjAA j' J^>- 1 ^JI Jaill j»Uaj |>_X3^JL^J 3 ^ l^JL^S ^A»a1a3cL^1 

A_tjJo>- Ay_ajJl oJJb 3 } *^i ••• A^pIj^I 3 I A^g>UyaH 3 I A^waJl oNUftll 3 3^^^" 

3_«a j oLjll a_jA-Ia 1 ^ljA_>-i os- 1 j—i Jjl _ uj i} ^A-yaUJl 3 ^aLJ 1 

a»oA-UlU oLdl Ldcl890 IjjjI 3 y^oU^I ^Jc- JSLuj ^J 1 ^^JS3l oL-^aJI 

3 _x> a ^*UJl oL SoJl o jJj>- ^_d ^ 3 ^j djj>-ld cA^x-Ludl o_Jdx^- 3 

cu_^ ‘(1989 cYotvatj Lin) j^_aydlj A^ijcJl ^\y\j sW\^ aj^lLa 3 ^La^\ ^=>1 y 
^wc^LLjua (JL^oj -3j^' c3 AiUdl j-s*-! a-w*oLIjJl 11 AiUdl 3 } 




cUj ^SjjJUlA 


132 


J^U- J Ol cuJl ^ SojjJiJl 3 ‘4j j\jC-a oU-jJo 3p 

jj & & & 

oA-^aAJ A.^,^3 AiAH 0 jjfcj tA_*_^_A?AL*Al A^J^yA X 50 O jJLs o^j>“2I AJ_^> L-AJ 

l 1 3i ^ SCl^A 1 4 oA^_iLll (5(3^ *A~*A-1 1 —«>Ao^A! ^L»-facoJ\j 3^ 

andel.1985 ) owj ‘(Spear c 1992) LstT LA-1 oAjoSAJ a_jjL~I cJbAAjJl 3 3 j^ v°^ 

.(Tretyakov 

^^-xl?\jJil\ Jlpxll ( y£- A_^j2j Jy*j (jA^Nl £-9 -Xj oy^lxl\ oLL AjLjA)) 

( j —a 0*}L>OU OljLwJl L^Syj 4L_L*aJl JoJci-As A_lL-A ^yA 0^0 3 3^"*^J 3^4 

ft ft 

pA*«j>*^U S^oj^Ul A^^-LAjAI AiUaJl ^j^AvS^a! ( y^a j»L ^s>-i\ aJjUAI oAfej cA>ALAl 

Oj- ^L^3 j2i!^11 J-JLa 4^^jA_U jA_Ll <j-a ^a ^jXsilaCxll AjL^A> LIAS" .. 


_JpUill A_9 ALA 


r 


o^® £ 3 -^ 5 J-^ 


l ^ 1^3 3 o^y y Ajxi 3 A_oyyS3 1 


a_3-AjA 1 c^jlS" IS) L* Jc- L*>L^ j^->-^ M A_LAcj .(et al.1997 Higashitani) L^uJaA 

aL-LU lJL\ uo 3*— 3 **-AAI oy^^" 3 ^ ^ aJLs a^_^-A?Al*A 1 

.(2008 C^y-^>-) ^bj\ j^-sb (^^AvO^A _^Lj & AjaA^u^a oLAJ a^L?L1I 

oj_S2l ^Ja_*u 3^ oLLl JSL1 ^LaJo 3 L$-* 3j^ A^LaAjAl aSALA lLj 

l_^ a\j>- Aj* <A 3 *^ ‘X SCl^A1 A o^^A A_* <lAA 30_^*^ ^A^^Al A^S3 

oLSvJl ^_L>- aj^L-I t_^LaJo 3 - ^LU - L^-a \jjs < _L-j L5^ ca^jl^H ajc^NIj 

.lLi 

a_j1^j y>^ £aA?L LjL 3 *LU ^3^ L 3 oi 

J^JS^j tJajlj) o^-XjCLa jl LjL °'^ > O j ( ~~ =: ^> Lj iA^J^j>jjJ^_to W^*-^ -L 

j\-Jc5 \_a) ‘ol^jyi-1 0^ A^J^j^jA-L l Jajlj^]^ O^ ‘^>L^Lca 3Ut 3^b tf-U.1 oAjj> 

4^-LU oLj> jil_^-l ^yL^A 3>Ljj caSLJI ^aLa^i 3^ 3^0 LSCjLI iciASCaio jl 

.(1996 tuLlj) olj)jAJ^ L3^*J 3 ^J' o^ 3 “D^j 

^^La—XS^l 3~-c3 ^-a-^L _11 A-s_^L^l *Jt>\ ya -Xjoj 

^ A 1*J 1 l 3 A >-^113 jr^wa .A 3 o AA1 ® ^ |y (3^ ^ L-^”*A^A 1 0^ ^ (3^ ^ ^ -X^J 1 

.ff.AJJ a^s^L^A^ aA-LU A^sJLflj |>1 a3t2L-oA ‘L^^ A^Sj 1 Jo y‘~=s *) 3^3 




133 


cUj i ^IjVl £\jjJujj\ 


Jajljj 11 (j\ j\ xJ y _j _ xLUjua <J\ £■ J >-ta sA 11 ol £j^>- £-— oi 

o^Ljjj *A-v-9 ^2 j 1*2^- o-X£- ^aJu jj l*f soI^j^AA Cfci a^c>jj-lj1| 

jj jX\j { jb\j^^i\ J L-«o^ -Xj -XjsJ 1 o ^ Ijm^ ^ £■H 1 '—■* 1 -xl, 1 ^ 1 A^-*^*i 

1^ A__)^«*«Aj 1^ ^J—-U \^ 1 A .s .yoU>-J CA o l*»S»\^K.ll (—^ ^1^ Ifljxl 1 J^J ~jj\&Z xlj^ 

^a_Ju (3i *4—ijS" l if y -^>1 l-SU ajaSU? li e-ill ^m/3 j s^ljjj 4(^1> 

olflyo 11 (3 O^Ajl_J (J*^L_>- ^ {[^~SyJ (3 ^>--X-5 (^3^ 0^111 Oliv5 (3 1^3*-^ S-lll ^>- 

.Aj>^*^*l»d»*^Kj1^ A«^j>-^1^»*_*^*j 2J 1 i—^l^A.^-X-11 iA jj 1 ^ 1 A^->IjJ^LflJ 1 
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UubtbLuU f, lit teJLw 

♦♦ ♦♦ ♦ 


tUy^LuU^Ul^Ua ^UqiS 

4_LsULSI frlili tUaji- £$\ju 1*5" *U3 )g**.<o ^j^Jj 6 *-UJJ 4ji-l*_U 

Lli_Luo L^jco^* (JU>- \~<S' Aol N} ^-c^^Ujua (JU^- Ji ^au AJLC- ^JaJJuJJ 

NU-^- s-L-il ^L_jo l3j uj ^^^-JgUjua (JL_^- JJ U-Ua3 ^\jLj^>3\^\-a5\ .21^11 

UL^—^Ujc* L-i—^Slu jl (J-L_atil jl ^Sl*_U p-U .1 (jU cfAi-ii s^j^S^UlU 0 I 42 .NI j ULoc^ L^^Ujc* 
A^yb. jsiLocL-c^J^Ujua ^JLslII s-lil 3} jIUjNI (^^UiJ 

g\X\ oj\^3 oli-y^ ajL**^} (3 Ur JW^ 

1 jj^Jl) Magnetron (jf-j^-J A^^iUjca Sj^l ^IjJ^l^U ^o ll^UUjco 0 Lil aJ-U^> jl 

Ol ^Ula Oli L^J _a s-\ U j(^£ j —£: i). $AJ-oca o-\-lj tAJLoca oJ^Jid i(4j 3j 2j 

^j-o-yb. j (^ 3 *aJ 1 j tA 30 — 0.25 1 Jyoj 6 c_^-oUNl L^-^UT^j ( ^£=u>_) cAjLUl^- 

.O^uSvJl OU>-UyyU (jj J^-l (3 OjAJCy^ 
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cUj £JjJ^LJ 



Jl ikil ^-J 3 ^ :(4) ijj^> Jt <-Sji JL* :(3) ijj^ 

.AiLLl (j 

: ^ -UJJu plil AJ>J^ j| 

^C- JjLwJI -1 

IajL o j3 .2 

.(a^-UlU o-La) ^a ^Jp Ajjli-i O-La .3 

LjaS\_o_> \jo\ ( Jj«a .‘LA-IxII £ L>-^^ - ^CsJs> JjSljLi - l 3^« J-al^Jl olfc 

xl?ljJca ^JLxll frUJ 4 jA-\jlU ^yj LJLS Ajb^L? Uja] ^ ( ^j‘-=3)j oji ( j-^Li 

«■ £. f. 

(Jl l_?Jj l_oU tA^t_sbijij 3.2 J^_^- jj^Ljs A_4 j t_jl_J- jl j Jjtj aJL>- j li_£2l*JI s-lil j\ 


-■■ *• tSjJ—1Oj_^>l (j5ll J—?-JJ I—«5” .. CjJa_*JI AlisJ^li l^jl j-JijyAj A_ij»l->J^Lj 
High .L«gA! (Jlc jJ J'^ -" ^ “' ^' ll»* iU-»*a tIi.j.i »wl UjC.t. jjj+a3 

.Voltage Photography 


microTesla j\ (milliTesla (mT jl (Tesla (T 3-i__ .J»IjjlU Jl_?JJ ^ul_i) 

oLAjI L y3-*i j .microT = 1 mT 1000 jTjonT = 1 T 1000 Js jlsf 13} .((microT 

G 10,000 jl 1_A& <.(milliGauss (mGj (Gauss (G 3-i_ >-ys u_ AIjjlLI Jl_?xi! ,_yul_<L 

U1 .3-xj>odl oU^jJl j»Uaj ,j microT =10 mG 1 jlj tG = 100 microT 1 o'j ‘T 1 <j;jL*3 

.FAQ j (mT (milliT a*JLJI 3j^>-j)I 
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: L4^^^^j^ua.daLall A^LdlSj^y-l Ulj^ 

A ^ ^ ^ ILoJLo JjxfLi A^_^^ll*_U A^-UlU Oj^>-i . 1 

•l£ 3^ ^_v-oljl 

i-^_,oUl ( J_JLa jLxU aJ^UJI ys~ l jy>- ^wjUj .2 

• -J^UsJk,! C_^-Q \j \y J ^yj*jS \Su « S^ \y C_^-Q \j \y 

jV-^L> L^six- j5j—a ( 3 ^ 6 A Lai.^- y\ 52 jJzj\ yj* ^C- <^5 Ji (jl y^rza.*. i 1 yja .3 

.jliJl - 4 r^" <J^ (j^ (J^ ,_^ ^-r^y O^ 4--A -4 

•ijL j. £ dlL- Jaj'ij tAiUaJJ IjJ^a^o 'i .5 
. AjA>- j^ 70 y£* J 03 J oj 1 y>- A>-j 5 ] A^3 ^j2 >jJCo (J^° (3 l^JCvbj -6 

.(^Tjli-I ^fllalU ^jIo M Cv^> ^L^-oUSU c^rjliU ^r)a<J' V^P *7 

o|^gI_j j> _fl-aj l3j_^ $.111 (jN ^^jl^vall ^3 yay£- < 3 ^ -a*_> l^.jTp -9 

.^j-aj^ ^ oj^i (3^ OJr*“ ta} 4^-l*il 

tfUl (ji£^(iiuhLUm JLfctI^JU AdUuS 

*■1_a (,—-^y A_9^jtl A-oL^^SC] 1 y-j* 55S- (j^os^lU ^jJLaJI (J*3^>- C-oj_ >3 jJLS 

^Jl_3CO A_il \_ <£ 4(J^L_*_U y _ (a A_Jlc- 01 ja5^_j ^C- A__j1 jl>~\^ - AasIc- A_fl^ 2 J - J^A-aJo 

0L_flJaJl (3 ^J_«»_xj .(JLj>- y\j s\j ^3 ^3-^3 ^L^J^bJua 

l^rrzaj L-^-Lsc^: l if $ 12 <^_^LJca ^C- ^aj ^ jJu 33 \ o311 (3 j^-^i 

.sAX\ o/13 s-U-s<Jl ^ 13jbj cA^s Jc>-^j ( 3 ~^ o^ 2 kl^Glij o^ill 

y—A j CA^u _aj s .lil olji Ajcs^- 1 ? ^C- A^UaJl 

Li_i>U ^2 _flj\ j\ \ _(3^3 AaS 2 j t Li*>) L-^SjAJ l^-^.v 2 JLO (jUaO^J 6 ^ 3 jdj^- 

tjjyr*'** ^1 ^ (3j3 ^ 3 JpLjj^JI 1 jj& 3 i 3 -l>- a_JIc ajj 1 ^>- Aill? 3 

^Jw_aCo L y ^-=>\j cA^jUj Jajlj^j 1-Ao -Ai_3 $\j5jJi5C'j U^S Jajl^Jl jyjuy 

JajljjJl (jLi (J^—^' J—>-^ #>LU ObjJ> *^-^3 J} 
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cUj I £\jJjLuj) 


( J_-3 ( J_Ll^3 C4_sliaJl (j} ^\_if ^(JASCaIo jl ^A-sCo La} oLj^A-1 

J_l^- j3j—ij t jL_>4_L_i\i ^_ a j cl^JLu L-^9 ff-U.1 ^1^*1 

I.Lojl t*UJ j£jJl (1) JSLsJl ^5 -(2000a&b <Hilalj Hilal) ol^LJl 

__ flj (**-^3 -3 ^_ 53 ^5 1 _ ~±js~- tl _■ ^ - ^(^)5 ^5 — L/L^^ c5 1 \jt ^.* ^5 

3105.03 jl °105 jl ° 104.45 j! °104 1_4 (Ajl^)! o.1a j!jjl* Jl s^iJ! aiIi^- 

(J*}C>- _a *.!_U jj _*J (jl Jodj oljsi-l i_j *111 CjUjJ^s- A>-yo t_A^" (2) L>J_(J 

.(2009 lAhmedj 1996 (Stafford) al^c* Ajl^=o Jlsi 


Chemical bonds 



Negative 

Detail -1 


.(2009 <Ahmad) *11! oUjja- :(1) J£& 



.(2009 (Ahmad) j o jJj-1 jju *111 a\Jjy>- k_~J:(2) J£2i 
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OLijji UiljrJJ 6 O^JIJ A-d^\ A]ajlj fcAjJ-^H C-^OjaJI 3 ^ *S~yS\ oJJb jjj 

°105 (j—° Ji J^Ujj^ Ajjlj ^jjo JJjbj c^^-^UJlU JU>J3 (3 *-Uol 3 ^*-* ®W^ *U.\ 

(3 o ^ 2 ^ 3 j —>3 a. 3 *j coLjl^A^ o^—^ {£~yLov*A y# ^J_Ll> Uf $(2 J^Lii) 

toAj aJLa oL5jJ> J) (J^_5*Co L^JLa 3 ^ t 3 t^J 3 " i 3 ^ Jajljjj SoUj^A-I 

j$—*5 oi -X_S^ •3^U_3C' S ^ s-UJ Aj^-^ 3 ] 3 ^ Aj>- jij^] Jil JaJJuAl s-lll Aj^-j^J O^ oJjLj 

^a-5J ( 3 *)g<«» ]' A 2 L_S 1 J 3 “^ sljjxll (3 A-^>-Uy 2 _J CS-L_U A_^J^>- ^aV-£- \ 3 

•XSy CA 1 ~ A_^>-^Aj ^J, y *2 x 1 03 "^ jG ^^( 3 C^ ^-*- 0 ^ 3^^3 5 J*A^J^\ 

•3*^ 32 ^ O 

(j) *LU 32 Jj—-A*j 7*8 (j) pH AJ 33 U»JAj 6 7 AjA^- pH a] 3^UJ1 aUs 3 } 

0 U 3 I 3 * Jojil 3 j‘-=3" xo 3} ^(cu3jJl 3 * aAj^ 1 ? 0 jJkj 433 ^-^i^Ujca JU^-) 7000 

63^^ 1 A 5^Aj 2-1 1 ^1^__1>1 ^yO X L—^l—)^J>‘OH AjU^ 1 

Jajl jaJI Ajj^J ^J-Lflj L^WaJ^ AjA-Uca 3i -A-^^iJ»-l ( J-J3 j 3 I tpH _Jl A»o^i ^3j ^C- ApLa> 

J^poJI life jlj <^>-3 103 J) 104 3 * &IU f-^$y>- (j oi^jj-^-^j ojsoANl (jji (jo (jo 

eATot A_*j 7~6 3 — 0 c ^a\^~ (3 ^s^Cj> tf-lll cJ\L*y>- IjIj3^^ (3 

ff- l»^JJ ^J. *,iO ^ 1 ^ <(/2" 1 (^1 ^ ^j2j ^ 1 1 i AX>J o 12 10 3 ^ 3 jScL> 

^JL_*A.I ^LU t^\y*-j>~\ 3 1_if $(2002 tRcio) A^>Ja^Jl Aj>-3<oU 22 JL*i? ( J-J3 j a^x-Jj ja-JjI -1 

3 y>-^j tp-l-JJ 3c( 1998 Colic) ajjJjI-I A^i^3U Lw^I^IjJus 

• A*o 1 jJl !1 j^p\Sji}\ ^j£>V*21jq\ S^Uj aAp uojo 3 jJ|j ‘j j-i -1 L^li- J} 

j_^=J j tMagnetobiology a-jj^I ytj cjojo- s^j J} *Uj<JI jlil 

.s 

* L 2^_J?3Jca (Jl^- 3 °jJ_r° ^^jLvq^- j^-sCo .AiL^lS 1 Jutl ajaS Ail j^a 21 a3J3- 

( J^ v^aJI :L_^jlaj ca^^IpUJlII a^A-UlU ( J^s a^Jx- 3 ^ Ur j^5" 1 UU5j _^>-j (3 ^.va J 

^3^_l-ojJlj ojA_flJl o^U_ 3 j ^LU 3 x!a_U a^3 o^U_ 3 j 6 c 3 C 

0^1 AXyou (3 jtrZ *-^\J ^AjA^y^liUl j j j 


.3^*-^ U-*^ 30 0jyt.vall oUj^A-I JpUjjI A_J_X (1 ) 

3 _^3 1 {j\^/2Ji.i j\ s^Uj jac- ^U>xNl 3 aj^*aJI 1 3 A—ijo ^Aj^j pU.1 (J-*-^* 3 ^^ A_^?liUl 0 3j& ( 2 ) 


3 J aU^I 0 ji s-UJJ 3 *?L 3jaII 0 3 3jU«ju 3^“ - 3 ^^«*!! 
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cUj %SjjjuuA 


o^\__jj)j 6 ^^SOl 4 A_j 6 ^Aj^JJlj A^_vJ>l->-^ tA^jL^^SsJ 1 

Ol^jJl A-JaJo ^_j ( j_C' 4 jjJl> L-^aJ^IjJl^ £-111 A^i-lsca ( J_o_xj .AjiljlJl 

. 1 ^ 4(c, 1 l_^ 


oSj <H 2 4 2 0 (J-^° *_^JaS jjv_t jl t0 2 H *LU Ji* a^J^S Uj. (J^s jil oUjj^>. oi 

J} L_A> i (J>i c^^j— j t^^^-^lx-xll (JL_?xll (J*^L>- a^JsJlSI olib^A-l 

.(3) Jjxi Lff ca^L gli a^oLo 



-X_olS <—_Lc-N *Lolj-t* C- oj^yO. .j iw^_jjAJ (^— 3 4 A^L all CjISj^A-I La I 

ol—^-L A^_pxIj CL-^^ojaJI o^ulJJ CjISj^A-I ( j«a |3>uS^ lj>-A-C- (jU 4^3_^3 JL^- J) L^-sb^JiJ 

.(1998 tjj^Ij Quinn Jack) .(4) JSJtJl <3 LS”* JL*1I 


.fjj J^a]! 4iU^?j O^lA-l ( j-hju l3j 4 (*(* ( j*al?oJl (3) 

(Jjl*ll j ^^La^ll OliLjjo- (Jj^ (J^L>- 6 <—o-X-»S^ frill OfrLflS^ Jojj Lf SLa Jo- (^1 £flj^a frill J^' <*^olj (4) 

. 1 ^aJL> frill oLbjo- Aa.^ljj Jl I^^oju ^j£- c-ol^-tJIj 
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r ■n 



4-OaJLll oUjjoM ^ ^uJsLaII JOtll joU :(4) j£o 


*LoUo^U^oJJ ff-lU j*3 (jl ^(Martin (2003 J^s ( y» cjo y>-\ ( JnJ1 c^jloj 

AJ &£>H' OjliL)o\j^l UiA^J^ ^ . ^ 2 1 ^ 1 4^_4^q2pU^A- 1i ^\ 

jj^_c- sjL>j l!1 l£^' 2000 (JLsJ- (jj £.111 o' U^ •o^oo"^^ > ' -U^'oj 

Jaj'j^)' AiL^oa (3 ' 4jcoJ>txl 1 ^£. £-11' 0^jj> (J-*^ '3jbj to J^jaJLl' oUio^i-' 

^^o^UlaI'^I l3Wl)'—^ 2*' o' '-^ & ,j 45 .£.l__ll 4 _JUls jU> Ur sa^Lo^jj^oII 

Ji Ur sl^j AO^>^jJwsil JajljjjJl JJX- { jhJi>~ J^aj ^UjLjOo^^^So\) 

.£■11' 4_Jl_*_9 o^Uj ^Jc- ( J^aj CjUioo^l ®^Ujj 

: L^yddLuU ji mi f Ul j>lJ^Ly| 3f US 

j»ljO>oL^l o 9-\j& (y^u^£- c£^jp (Jp' 4-0^1' OLjJOJl Jo>- 1 Uw^J^Ujoa ^]l oloa 4^-Uua Jou 

• AJjaJIj £-UJ 4jjUc*£^)1j ^LolojAAJl ^ajUyOiUl { J^JU ^C- 4_LjA-U ^AjU J*^U>- ( j_A toUJJ 

tA^^Ul $Ul AkfdU jrULJ 

t^l aaC-^1 ® —Jo>*l ' c3 ^•^*•*•*-2^ La-1 1 ojU-ouJl i— ^U-lo-C- J^^aj 

J^_*J .1££-^jj 4(_^^JJ ^ JOtJL^JU oJ ^^-2 ' £-111 Jo 4£-y^jj tAoj^Jl 4j>-^Laj t£.lU 4_>-^loa l^JJa 

2)Lo2_flj (j) Aoj\J' OUaLxoa ^3 ^^Ua"^' ^1 •^''j^' J^Uwa yS ' ( ^ya AojaJI 4o>-^loa 

J y^S>~ (jlo2AJ (j) Ol]i tOUUjJl JJ'^ S T" OjIjAjOo ^ 'jS c3j Jo JOj 

4 <^^a ^)J .oUjJ' CJ^o ^ (j-aj CJjj jj| ^ ^A*olJjcll 4JJ>-U>- j 1 J_Oa OU-J' 
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4— L^i \ t, —- Ijj^g43 1 ^j\ i<i ^ au i 4x1 1 

JSjl_sA 5 ijj ^-~^*~ N L_^SvJj t ( J- 2 j 'i alii j jU ^Jx-y tAjj^Jl OiaL^aj CjIj4u)1 

< 31— 5 t 3 1.^11 31 ^IH ^ya p~^41 Ixa ^ya 4 3 ^" t >431 o^ 

ijjSo ^ I jjU ^ij*j sj^sLvJl ^Ail oljjL ijl 43 tsJuLiJl ^l«ja£- ^c,js>-')I\ olj^3ilj 

^jL*J 1 OliLlaJl 3 “U^bjlll o411 l_3_)L*2^0 3J 3^4 44 _>j 31 Cjl_a4^a 3”^>- ^ya jJjAl 3 
a&b2000 4 jj Khattabj 2000 tBlakej 1997 tTakatchenko) (5 Sjj^j) 4_/!' j- a 
.(2005 Oj>3 -Hij 2005 40 j>3 2003 4.^-3 JjlSIj 2003 tMartinj 



Q^la“i! Cj\ji C~Jjji 


3^ alii ilaJta joU :(5) SjJ-* 5 


_ ij 4a_3J 1 


o^r' 


: V ^Lu m ^bgi iidi«i jjJuJi djLfaiw i 

s- „ 

*lll i l ^ *C» ■». 9 Js \ $- 1 ^ 1 O^-*"*-* £- *“ ^3-0-) 


•>”}La4*ll 

AX-yJi41 jj4J1 3 ^ 3 ' 4 2 -’ ijl 4^£_aa3»4*ll Jlpxilj jijjJl Aj_aL*_a (j4 ij^J Si^lljjijiJl 

^y a 4 -.. 4 .. 3 l 31 ^ 4 AXyJi . 4 1 y^y —^41 A '.. . . 4 X- lyyl ^ 3 “?“^ 4 Xy J? . 4 1 ^yX- i 

^34*11 a 411 3 jj-^J1 £_* 2 yj ja—3 i j— A J S^-O^l-'-*-* (J^sJ. 3 ”^ 4 S- ^ya (jl J 4 *J alcy l_l *41 
4 r i4^dJJi -A_*_j ^__j jjr^ o' Cxy s ^ o-xl L_*-^ 1 ? 1 _Ol^ 

_jJl Lai ojJbL>- ^/.yatxl ^J\-?-tll (J*^>- ®' 3 t#-U.' 

L^^yo >• cL^*_5j oj-^ JWL .1 JLL>- -L^.s 



cU) ^SjjJuuA 
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l <v 1 C> iL-Jk^oC'^ a] 1 ^ 0^a!1^ i *‘ K ^3 t^^uAJ 1^ LAl^-L*^»-a ^-JL2^ (3*^1 

jij-A_Jl 4_i-\jca A_*_> 3 l^^i^Ljia £-111 ^Ia^xA^I AJLC- ^jLlJI 

.(2011 tFairgrieve) 0 *>Lp 1 jj3 jlI ?Jb y* ^L l^^LJca 

y>j—£=s5 J\ h^- 3} 3jjlj (jAJi ^jlj JjxJLi _^-o-o Lw^J^ljJua L^li-Uca pJo (Jpl ^jA-Jl oi 

tFairgrieve) 1 jj.aJ 1 3 ^jao.j'il oLL*Jl j jjaJ~ 1 j-*-J ^jjy^' 03j_/Jl 

( j_^a J\-^> 1 4_C^ljj3 J__*3 l~^^^Ljca L$xA-Lca jllji.1 jjaJI 4^2)^ 3 J 6 (201 1 

.A^- aJsJJlU *uA>*^ jl(JNjj <X 14 


ijj—L> (j^Ls^ (J^L_>- a z\s>- ^Lw^J^UJca 4ji-l*_U j^aJI 4^-LoN laLvA^ ll ^)1 

j—+j (3 o-^—c>- 4 C^y^o L_<L ^ 11 oLsLJl (j! - 4 __>j_?xaS1 y& - CAj Aa 3 $4ALJci-l jj aA-1 

4_L>-jA 3} 0IJl^-^xll L^jIaC* ^C- 3^^ jLpAC-^l 4_L>-j_a (J^AxaII 43-a-C' (J*^L>- 4AAj3-l ^jA^-1 
tFairgrieve) Ijj-Ls j 3_*J jL31 ^jJoj>- pUsuj j3 ^>-Lol oli j ^=£> - 3jej^' J^-*aJ1 

.(2011 


A<*» 11 A .<v~xo .ol ■«.<yU <31 A^lJ 1 Cj^A»2l caLo^ o.ilj^ 4.^_i_^_C» ^>-1 —il-Afc 

p. p 

La A_J*3 $4 j>^-LU 4j>-^3^ JaJcJaJlj *-^1 oLj^j>- lLL^L«aJI jl ^-vAljil o^S oL^JJ ^jJa^Jl 

-aJlJ! 2il ig\A\ oLajj^ ^^aJI 1 o!aj^j>- ^xu 3^=0 

A__J ( J_aj ^A_sLi=> Off-Ua^} 3^ L^^J^Ljca oUll 4ji-Uca ^Lsi^P ^jU 6 ^sSol11j ^j^SotJlj 

A-*tJl LjSls ^^jtlgi^^ll A-tJl 4 _Ls J1 Lf ^iol^Jl ^Ijll oIAjJ^ 3Lj>j! (3s 

^——3 ^a ^ ^4_1> ^ <xi LAl ^ ul 1 Ji Ijb ( J^a ^ A»21 A3LaI 1 A.^A.^_C- t^L*-Ls ^^t)g <^»11 

^j*t)gi^^ll A-tJl Oli o31L 4jjl_La t4_j y^>-^ 43U? 3i (Jj^J 4^3^ OL^ 4 »oIa*J 1 ^1jl.1 

•3UJ» 


j\—&jjJ^]\ ^a 4ijl_ia C4 _a3^ 70j 50 SaI L-^xl^Ljca 4^-l*ll jjxA] ^jLlJI 3 s ^ 2 - 3 1 CAjLj 

JAsxl jjj-Jl jijj-ju o' Ji (2005) Oj^r^'j NagyjLA 1_*5”.. iJ-_ AUjLo d_j-l*il 

jjjAI SjJlJ AUuisI J( L«Jj j\ tijjJjto olj^ju J( (5^jJ jj j^AjUta 

.(2002 tJermanj Ruzic) 010)11 ^ 
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cUJ £\jjJUJj\ 


:uLuJI^U^Luw-JL3aicUl jjuu 

|Q-i2JL^ (jAi oj*}UlS tOL-Jl oLj>- (3 A_^U>- A^Jbl £-111 ^l£=o 

3 o^yJul *•£ £-U_U A_3 • Aj^-».^ , I L-AU_Ld^Jl 3 1^yJuU-£ L/L?"^ a] O^ aU3J 

Cl Is > 3 1 UX 1 U A. (,3^ ^'—aU«3J A w aIC'-xS^ Ajl l1 A.^_L^_C> 


ff-lll OboJ^J*- A^Js-flJl A^^li-I (j| A^_LiX- (J*^j>- ( j^a ' 


;UU 




Aj>-J a] Ualja Jy^-i U>3 


Jajljj_Jl joJa^- AjIjJlI o.^U.1 oUbj^ <ji 3l A^AjLill oJJfc 4 ^13^ ( j-* Aj^i) (3 

^JL*!! *l_iU ^Jl (jl 31 (Kronenberg 2011) jLil LS" .*U.I oUj^>- A«Uusi>-fl^ Jw3 1 

.OLJl yA Jo^J Uf ^A_3jaJI 3 Awol jjUl AjjJbU>- ( ^ya Jo^J Lw^^J^Ujua 

IU^>—U^UJl^ a3-UlU oUil 3 ^ JJ a^^J^UjlII A»jJbJl ^Usl 3 ^ 31 OjLil -)J j 

4_jjJt>lp- S^L-jjj tAjj^Jl ^yo J—«£j t«-L<>JJ 4-jLj.iJl S.jljJ) ill tAX-kyll ^3 

.(1997 iTkatchenko) /» j^\z j jji^JJlj 

x Lu^Lli* ZftlUUl aLdl juu J^^ji'SMuLwIjJLJI jadUguLu 

cjU^^il 3 s - 3 j ^-ac- 3 UJ\3l oUL-J fi-W\j ^ 3 ^ 3 ^ Uw^i^Ujua ^Jl*_U s-U .1 3 _y^ 

(JjJpj 5J£~j 3^-*d^ _ 3^3 33 s !-? 

0 ^U_Jj J) ( 3 -^ ^l^^JgUjua a3-UlU aA -111 oLl^ 3 (2005) -A^S ^hj\j 

dP' t_jjUxJl 5_LJ^ j (Herodiza (1999 jLil LiT ./51 *1jJu^l 

6oL_-jJ1 3 ®^Uj J y^>- Ji ^JUill £-U.U jr-a.ys]i SjUJl oUUi (3 j cuJLwaj 

3 40 s^L^j a. ^ ,J ^ ^c« 24 -3 ^ 3 U-—^ ^-Jadj ^a— dj^ll 2_p Uj 

.Aj^UtJl oU3U (33^ ajjUH-a 6^ 

a^i^Sj j_oi 3 ^u.i^gUJ j (2008) oj^'j p^44' ->p-j 

CL-^34 A^j>-Uo|J ^UJlj £ ^ => ~\-^~ a J ^OUjJI < ^\j}Jj \ o^Uj 3 aj-L>- 

s-\ \.\ jl 31 kiA_Ji k_^ **i -3j .A_ol*Jl °U 1 U ( 33 ^ Aj^Ui^ o^U .1 3 3 ^j 

O^LjlII A__jlil 3^ 3_ dJL ^ S 6 l 5^^ff-L_lU A_ A_joUji A__3->li a) l3c^-UUjua ^JL*il 

O'j^—U jA<.u4aj 4 A 0 I jJtjl AjjJfcU>- y* JuJ\B 

a_Jj\JLo tjjj-xi"^ U*^U>- J .-- 3 3 -^ (j^U*a^A S il <>^L>yS\ y* 3 ***^ 
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j_0 yj> ojj-^> \^-&j ^(2011 tKronenbery) (iJJjoj *\i\j 

.oLa)1 

: ulJuuil 3? US j* Jjjij Luy,daLJu A^Um^jJI^Ua 

2000j 1 OOOj 500j 3 ^ .L.) \LJAjc* i^Uit (2011) ^ 

oljj_(3 ^j^SouIj to 1 a-cj-a o s\j£ s^Uj 3 ^ 3 ^ j 

4_sliSvj (J-^_3CA si 500 o aJL_J 1 ^j_C- ^y _L3 tlj\_itT^I lJO 3)2 dll 4y£yj 4^j>_ljo jj ^3 

$3yv 2 —j) <vui' OU^ c3 ^?W^i 3-Ui ( j^5vjoi ASj iiC'ljyJl 3^3 \j*y 90 A*j Ol 

^ <vul\ laI a *i<Q^ 44^_)4j^\iO 1 ^^ 9^ 1 A £3 4 ^1 24«^3j^] 1 4>>-\_ 4 a2,|^ la\«a )1 ^ 

41 3 !^ 4«c>-\Ajjj 41^3 ^ja21 ^AC^ 4oj^AJ\ (JIjiJJ ^sJ&l 1 ^AaS”" 

AucJjj 4 A_js2,1 3 A 40-U1jJl O^Ajca D£-\j&' O^Uj (j) 3^|J 4 Ao Ail_fltJ \ 3 oL-A l_2Ui 

3 -O ^j>-LaJ 1 O^-JaJI .L.>- 3 A ( J 2 Jia 11 3 p U? ^ oNa %j* ya 4jj\JLa 

.O 4_Jl*Jl cr ^^ oN A*a ^AsO^il 

: AcljjJI J& XuudaLuUi ^LluuII (£ulaJ guLo 

a 0^ 3^”^ 0 A £» Lo l *J jijii^«J 4, 1 3 L*^J». 1 40j2jJl 3 1 

j - (2005 4j^l&) 0 yp~ K i\ U*lc- 30 oa^jlU 

.Olo*^U l^Ls-Lli o^l^j (J-^ 44^1j^JJ 4^0j*^Ji j^aJI 4^5"" c 3 3^)1 -1 

20 _ 15 4 —^I^aU ^«a11 4»L>^^ ^1 _ 2 

.X70 J) 60 J\j* oUl ^ 1^1 3 * JJjbJl -3 

4ysl 2 _ji-l 44_^S^ \-flJl jW^ _ ^ 4>^jp a 4-1) 4 _pljj 4 ^^^_J?UJlM 4_ 3 **^ jj -4 

./40 4^JaJi 

. 3 fi-W.\ y* /30 y>- y3y -5 

.431 *i<Q 1.1 0 A.»-< 2 y 1 4i w «^l^«2J 4 ^o1a^J1 ^-*^3 1 ^3 4«^_ib\_4 a2, 1 6 

^A-^_SoJ Oulj ‘^cJdl 3 _a 4 jjaJI ( J^o 4 J 0 ^/ 2 ^- 433 JL»jcoIj -7 

olji CA-Ojj 
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cUj £\)jjLlu) 


. a^x* 3^3 1 l^^A 1 */2) L—4 U-L.a-c- Ua> 8 

|« > CAo>- ya oA-c>- A-X'U^ ^C- (J j^ysA -l ~9 

• A-O U-^A^\J 1 0 A^a-^*^! 1 ^ 1 A^t<L*i 1 3“*-Ul-A 3 ^ ^ A^sA*^»A 1 s- IA 1 jf^^ c3 “AX Ua> 1 0 

.a_> yJl y> J^x 3 -axL^ - 11 

.A_yJl y^ly*- CXr^^~j ty^U yyJ 1 3 ^ -12 

• AjjaJI j*Lwaj oUUaA U*}UU l^oiUjj o.iU>j 3^ AJaJJuJk.1 oLil AXLy> -1 3 
. / 15 3 ^y» (_£j}\ oU^a 3 a_^3 s^Uj 3 ^ 3 *"*^ — 14 

J-As 3 Ji <£- ;3-j (J-i'j Uuolj'l A^L>3 a] 1 ^yia^A' 3 ^ oU-^yJl y>^£=u -15 

t—y_^Aj 3 i AiU^^U oIa-uA^II j os-UaS 2 l ^AX 3 i UT $t—yo^AS ^>-\4j\ ^jlgflj' 

•JW~3 

.oLjJI jjj^>- Jl^>- oUj^Sldlj lyjL«yJl ^JUuJl ^lAI yc*aj -16 

(yUA.1 (jly_ll j'** Uf $yy)l ^‘-=aljAj yjl AjyJl JaxU^aj aJS^JL* Jj>- 3 AxLa> -17 
.^y3 ojj **2 3 Aj JJlU J^\s^t]\ y?U/2A*3 Aj JJ^~\ 3 lA3^3 

.aoIAJI a^oIjJl!! j+&\s*a}\ y?U/ 2 ^al s^Uj o^Uj -18 

•t_£ 3 ^ o£.Ua5^ Joj^jj coLjAJ j-o-Jl 3 ^ -Axly* Ur *<AAU A_yJl 3=>UaAj>-\ s^Uj -19 

. X50 a^cJo oU y° oUJ3 y $U~ Ji -20 

Jj> j. iaj>- L_A--JaJo 31 A_>-UA-I (j j_A_5 ^_J1 3 -^-J-aA-U A_AL*JI oLJU ^1 j3xA^iU £La»-A> -2 1 

‘—^U_>-1 jM 3 OJJ) Uxli ^ )g > A _^jiSUaJ (jA_Ji J 6 U _ flJxll 

.Aj jl 

a_>^AA^ cu_iU" 6 oj—34^ 3 * 3 —^“ 3000 313 ^ °U^ ^j-U^ ^lUu a>- 1 - 22 

.a^ 3 AI ^>-j5 31 ^a !1 3 ^ j (j^ 3 ^” ^ ^y 5 y5” I 

3U) 0333 ^J O^A—Stja 3 ~A^" (J -— 0 U_uS3>J CA.-p- ^Olj^Al 0 ff.\ a3 y^a Ayj -23 

-AAa_J1 OjAj J3-^ 3 p ^ Ur ^Ay 2 i,^JLo 
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3 ^ tA^j^SCjl A^-ll^Jlj ^$iaU 3 ^ oLAl *°W^ 3***L11 O^AjAI -24 

• L^c^Ljua l^lA-Lca 

_ *» 3 _Jjj t^U .1 1 ^>- 3 ^^ 3 a^-^^LJlII ajA-LlII aJLls 3 -^ aJS^ Ijjb 3 .* 

/, 95 - 60 *\J3 3 ^ Ll^-Lc- La li) ^Lv^Li- 3 *-LA ( Jj>-jo 3 -^ o^W\ oLl*£> 3 ^3-^ 

j£" *b3 J-L^oj ca^A- 1 oLoS3l 3 0 ^^>^1,1 AJ 3 L-d-s^^J 1 v—> LS^A. 1 3 -^ 

: £^UVb VjuII I JdU*£ ^ Akxiatl &LX\ 3bu2j j>ld£Ly| 

. * * # ^ 

aaj o^Ju ^s 3 ^ tJL^tll lAjb 3 ^ ^13 3 ^ i*olj- 0 l 3 ^ 

l_ Ls-aA? a_>^LU 1^— 3 3 L o^j -(7,6) c-JlL i} caj^LLI oLAL ajjLLa (6,7) c3A_> $oLAA 

(1,5) A-JaJLiil jL^^- 1 tojl^a} -Xajj S > ly^-LM^ (1,6) aJsJJlU i} SoLAl fiJ AaJjL^ Aaj 

(11) ^J. <**. xA 1 -<»^j ^3 _j ^ L — a L a % <v A1 0 1 /. i. 1 a^(3 *aJ I3 — ^3 1 3-^3^ ^ oI3 *p/j^*^***- ^ 

A_LjJuJA oLJA 3^ 1-Ltoj CAJLi.} (32) 4_oLtAl oLAl A33^^ CUdj)L AjjLLo CAjLi^ 

3_^-3=u (jLJL >3 cajj\JI oLaL«_A J*^L>- 3 ^ 3 ^L^jJuJL^c- °LA^ 3 * AjALij 3^1 33 — == ^ 

.^^La^L 0 ^jLAI ^\j^\ 3 s^LaS*" J& 1 


j a^_^_xLLjl^ o-^_> 3 1000 oj_ 3 ^w^J^LaAI 3 I (2005 4 3 ^"^) -^3 

1 ^ a^^jJI oA & Jsjjj 0 J 03 3000 oj-xi L^aj 6 /, 8 _ 5 (jl 3 ^- J^LjJL oL^jLL a^L^l^I 

ax a ^ o^lj ^.uJ^LJdl 5j-\i LJ$" ajI ^xja-^ !Aj& . Z. 26 J} Z. 19 3^0 ^ 3 ^/A 
(JL_?xAl ^ya l-^LA.1 j-x^AJ ^j2?jjcJl 3 ^ (2005 6 3i^"^) .aJ^L^II ^\ 

3 L-S oLwL ^uJaAl o^LAl oL>L>- 3 Lai . 3 Lo*^U 3 ^ 3 ^ ^^J^L-iAl 

aLU 3 } 3 ^- 0 ^ ^ ajL\ _v 2 > o^a_ptJ 1 ol_^ c>_L<j>- a^^LLaAI a_A-LlU oLAl 

i ^ 1 ***jj^, ( L^x_L 1 

ol_d a_JL^5^' CjUv 2-J1 ^ya-ju ^w=jj (1) -(Hasson and Bramson , 1985) 

.AjaJjiil jl&^r Jj«jj ( J^-9 Ajj-L» S 
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cUj ^IjVl £JjjjLlu) 


aJsJJlU 1 j -*i AJLP (jLi-C' 4jJa-L^i 3 ooLJ3 Oliv? (3 (J^t ( 1 ) (Jj-^>- 


A.pJaj^il y> Axj oLll 33^” 

pj—A jI 4_a_> Ar>- o J±-£: 3 

/6/19 ^C^jl_Jo (j\_p^ / ■ )aS .!■>* .6 -hsjjj 

1995 

L-*_3_^ _3^ 3_3^" ^ 

4JL> 0j\^ 3 4_pJaj^|l 

(j\_ *£* 1 JalM_a -\a4Mj ^^jjJl 

1995/1/6 


<K£-\j ijJ-X_j oLwO 

A^j ,J) <Wj\J 0 L_a 


7.4 

8.08 

pH 

111.8 

145.67 

J^^)(Mg) 

(jll 

407.8 

560.87 

3_°) olil_ <* 

CM/ M* 

((S04 

1150.0 

1293.5 

a_j 11! s^^Jl 

(CaC03) 


3 3*^-^ L^l OJ-^ 4.3iMl Oj^xJI oL^s 

.C^JfcU (jj) 4Ml5 oU^ 


150 y* jS 1 4jI*J Jj-p-*J1 3 

. ^-uj 2 0 -Lxio ^ 13 1<j^3 1 



t J**J 13 >i»j 

p p p 

$3‘«**"^3' L-*-oUI (3 <—fi*^**^ Aaj y>yS\ ^J 6^*3^ iU o<—.4 y> |*1 j3xM«l 

C-o*_Ub-L_aoj 30 3j-3fijj 10 j _ t^yl^SS (y?\s>-^\ lMo»- 

p p p 

£j) <L_p\j3t oLJ.U 3***^-^ 3_J |*-Xj>CL^_i lMo>- 3 o^jlxll AjijaJI 

ij_«j«JJ ^jj-L_dl l-L jjlaiLij t( 1) Jj$2i (oljjjJl ^j) AjaJoL<41 oLJAj ^liJlj t(ol jii\ 
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"^A—j j cJJLA-L o^y>~j\.\ *L>jJbUaJl A^l^SoJ 4_ijljLa 4 j>^J b\js> 4_slxS^ ^C- <J i‘L?j\}\ 

. .2^-o-C- 0 'jl^ 

jfljUfliM jia*J (2) JjJc>- 

| ! « f/ „ , I t! - 


fj*t LJLlI ojl>-j 




6.5 


PH 

15.8 

f / 

Ec 

31 

_/J / ASsrJ^ .. Jy> ^ 


1.2 

_/J / ASsiJ^ .. Jy> ^ 


60 

_/J / ASs^i. .. Jjji ^ 


67 

_/J / ASsiJ^ .. Jy> ^ 

rj; ^plil 

22 

_/J / ASsiJ^ .. Jy> ^ 

olxjj^SCll 

137.5 

_/J / ASsrJ^ .. Jyi ^ 

Jojj^JS^ 1 

NiL 

_/J / ASshJ* .. Jy> ^ 

oli jj ^S\ 

0.5 

_/J / ASs^ij .. Jyi ^ 

oU^SCwJI 

20 

4-ipJ>- 1 00 / ^sSs-A 

CEC 

1,6 

7 

O.M 

15.4 

7 

jUaJl 

71.8 

7 

cJJI 

12.4 

7 
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cUj ^_\jjJuuj\ 


S- f. 

( 3j cL_^JLa ^ «*» 3 4 LjJca xa__J $Ol jJ3^\ oLa ^^3 3c3 *0 ^jCL*J 3 oLJJ ^ 

• ( 1 ) ( Jj^-<Xi oLJ3 ^a} (Jl^Jo 



3 Sju.c-1 jy££- yyi (1) j£-S> 


:2uy)L>JLh Lfcdl Jti\ gjUUI 

C-^JlIo i) $Olj_aJl oL_^ 4_ LjJla ^L)|<^3 (3 j\kz}\ (3 ) Jj-xi-1 

3i(lj55) ^]_ C-*-o (1 ;62) j^ull oCJ.. 

1_* I .EC |^s_3 j$—*£ (3 yy-* °^33 ‘^jJca 3 ^ 3^ (3^|j ^(2005 (^Lall) ^a 3^4 ^L-As-ai? 

oLJ3 3 ! J} - (2005 43 j—>~) ^ ~~ ^>-j^ j*Sj 3 kJl Jjisll 
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i(Sjj-*}\ ij 3 IjLtJil JJl ca3UI o 1 ^j^>- 0.5 lx} ^x l3^ 

.oLJJ AJaJJca A*j A^>^-U.l Aj>-^.} 3 (jj 3-^jfcJ oj>jAj 


‘Ks>-j5 


(7.6) a_o\j«JI oLJ3 (3 l $<>3 c^JlL sUS^Jl* L %>\Ja}£-\ PH Jx-Udl 

Chechel and Annenkova ) 3 ° 3 ^ Ijj^j c(6.7) ca*L jdlj caLjJuJ 3 oLiU AijlL* 

jL^- oLU Ubj-<J4 o''j -^3 jUil ‘(Harrison and ,1993)j (,1972 

.aJsJLjlU 


iiaJJdl A-JwoX- pl^>} Juuj J^3 OlyUl oLi ^>-j5 (3) Jj 




ms\m *Ol j]l 

PH 

(f / jOr : ) O'r’^rA" 

oUllj-A' 2 ^ 

0.8 

7.6 

1.62 


0.77 

6.7 

1.55 

* j» oljOJ' 


.A_olx oL-^ ; 


t 


.AiaJJuf oL-a = 


r 


o' Ji - (Duffy, 1977) ^j\ LSf, 1c3 ^ aj& ^^} c—•1 

‘A ***)alL oJ>j-flJLo ^Lo Jo>-^ M 3) (j^ 3 oji Ajs-U.1 

oUbyA-l .iA__X ^X l ,q.aS*j>- JwoAjoj ‘£-UJ £-\jo 0 Jo-j jk^s\ ‘Aj-^JLLX AjU^o Jj$ljL*o CA-o>- 

^x JU>J3 J_ oju .L^aj Us^ j^\j\j aL"i^I\j 4^-LJJ jUCjtjJlj a_L>4-JI 

2 _*j 3 *1—13 s-UaX'N c^-UU ( jU3LxlJ o.ilx) 

(Harrison and ,1993) 0 j^>-j U> IU&j caj3UlJ1 UU sUjj cPH J1 ^ij a_^>U^ coUlUI 

.(Duffy, 1977)j (Hasson and Bramson , 1985)j 

oLlL AjjliLa C^AjaJI ( J_^X 3 ^JaJJuJd oLJ3 ^1 J3 vsU JJ-X Ajp^dua 'bjy^OJ PH A s>-j2) yj£5 

‘A_o\j*JI oLJslj aJ^cJlU L-^aJU Ajj\jl« 4 3p«» (50j 40) pj>x4-l 3 ( 6 c 6 ) oJlL saoIxJI 
4) JjjJU 3^ (50j 40) r ^±.\ 3 7 . 2 c 6,8 £_L 3 % <PH_J JsT jJlj 

3 \_^ '^j ) \jL- j cJaJJuAl ^aX- js-LJJ a3-X jJa L» (J_^ == ^ J^JJuJd s- 111 f (5J 

^JUJl A_J^ Ur (13-10) Oj^=o 3^^' Uao ca^j^ (6-5) 

?U-i Sa_>j aU> 1 (jjol ySy> ( J-4aj AiU3^!\j caj jJiLl A^ix-'^l 1 (y^i AjiUJJ 

y^. ju A_jy&L>- cUjax3J1 cA^a-JI 3 ^A_>-j^ Uj 3 
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cUj £\)jjLlu) 


1 1 A 1J, &j CA_ JjaJ 1 J 4-ol jJlJl 

.(2003 oUk-lj 


aj ^ LxJI oLiU aJ < 




£j|j]l ^"}LaS!l ^J-^- 

Jc-lasll Ss-ji 


(Cm3 (V J_JLU .L. r 


TDS ms\m 

PH 

Ds/rn EC 



7.9 

7 

16 


1 

8.1 

6.8 

16.15 


2 

8 

6.6 

15.95 


3 

7.1 

6.8 

14.16 


4 

3.2 

7.2 

6.37 


5 

2.91 

7.2 

5.83 


6 

2.25 

7.2 

4.49 


7 


aJxJuAI oLiU aJj^Jlo lj yJ *LoLw**^Jl oLL^M jhjju (5) Jj 




^5L.Sll 

PH 


(Cm3 V) ( J—.Jell oL_a 

TDS ms\m 


Ds/m EC 


6.47 

7.7 

13.22 

10 

7.26 

6.8 

14.47 

20 

7.49 

6.5 

14.92 

30 

7.7 

6 

15.33 

40 

7.83 

6 

15.61 

50 

7.06 

6.2 

14.06 

60 

4.17 

7 

8.32 

70 

2.85 

7.2 

5.68 

80 


(3 3a. cEC Jj a^^jJL (4) Jj-^>- ^5 j^xJ' jjlp 

0LJ.U Jj^Jdl a _ jjaJ 1 ^ <*£> (3 Ja>-*ilj ^^o»- i^>-U3 ^L43 a ^«\ jl 13 

a ^^ jJL (16.15^ 16) c * JlL > j jjJU a *>-^JJ3 ^JjaSjl a _ oUl)I 

(4.49.5.83 6.37 < 14.16 45.95) ^j^JI j ^\^% oL^ ^ <3^ (20>j 10) 
1-x_3^-^ (70 <60<50 40 <30) ajl^clU oL>* ^\j>o23 

oLaLo_A ^ o^>-^ll A»sJLxJl olc-ljjjJl (3 oAj>- lyd, 1 Aj>-ljj oLs-A (jl j) 

1 A^^a l 11 , ^ t 4- \ A_^ii 1 (^1*3 ^j ^^ o 1 A»«^yJ 1 
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iA—>jS\ 5y£- JiJ Jl ^5USll cii AiUi^lj <(Martynova et al. ,1967) V^r ^3 jdl 

' ■^ . > C- ^ I (J A_J4. ^ 7~ *7_^ *^f 1 ^ 3 ^ 2_aAJ 2**"^11 o b—a ^—*1 be4. 1 ^5 Ij J I j_) 1 l -, T' 

tjLi^S^l ^--—3 S.iLjj Jl (JJ.2j_s 14—&} t p^= 'jA_U £_*5xJ.l *111 Jl ^yoj Sj-^Ajl 

. (Kronenb erg, 1985) 

1 .A_o EC * 3 t_)l O (5) _ 4"l3 A la . * ~ 1 1 o\ 41-i 2^ ■** *J,1 A, )^31 A y -,.C- t )1 ^axllj 

<10) r Wo.5U < r />^ (15.61 < 15.33 <14.92<14.47 <13.22) j^jJI 
4 8.32 * 14.06) C^lll ^ oIjo ^ ‘ JJJU 3 r (50 4 40 4 30 <20 

EC J ijU .3jo-^ (80 < 70 <60) j—sJ-l Jl a^^jJU <^/j^e>_^^ (5.68 

oL-lU aJj^j<I1 a _>j^ll J 1_«1 <3^_ -1 (30j 20j 10) ^ aj^IxJI oLAL aJj^jlII a_jjA)L> 

oLdl (jl Jl »J 1 jjfcj $3 1 50 ^CJ.1 j—sJ-1 Jl EC ^2 Cj^xJ jJLs <AiaJjLj,l 

A_kJUil.Lll J**3 5} ‘(McNeely, 1994) e jJlla \jjt>j 44-JL- 4o jLsi oli j j £ -=>3 AJaJJuJk.! 

-L.1 JCo.ll pL_U Ol_Ljj> jl ^ A J JlLstJ \ ol_2.1 Ojy&J LjjLl Sy'S-' yA iLljll ^C- 

JaJLJcJk.! oL-JJ jj^=o li) 4^£ jlxJl ^U.1 Olljjj>- ^oa Liliiljlj L_ojpj jS> 1 jj'rra*? 

^3 ®1—21 oJ_to 4_C-y^o jj^=o jLJLj <(2008 442jJc21 o\21 a 5jju) 4-5 2)1 x31 oL2J 4^_Lc- La 

jj^ ^—-O 11^ i4 -\j 0^y*/2, i 4«^^tl-1,1 1 ^ ^ _ J*^ ^ 40y\J 1 C—4 L^(_a 

Klassen )j (Joshi and Kamat ,1966) 4_^^iil ^lJI _p oL^L- 1 j 

— O^Jl ( J. ^ ^- C - ^C- J —<i-*j 4 —(vk^^J 4-^2 j Jo Ojyy^J y>5 ^]\ oLil (jN ^(,1981 

_A ^L_JS" 0jy/2, .) 4^_ ujJ\\.\ _^a^lj 60 jA-«-U ^LLa^l Jo>-l^o ^Jl 44_5 jaJ1 (3jUj 

- .L, ®j3il ®Li.l (jL t4jjlxll ®L^L 4 J y^jtX\ 4o^vJJ 4 -^^jJL Lai .4 ojaJ1 

4__5jaJ! ol-^Lo_ a ^3 4 ^_ ^jl\ (jl LsLsbLlL 44 ojaJ1 ^lij ^Ja .^1 (3 ®-^>-l yX\ 

.(Donaldson ,1988) LaJj]1 

f. s- 

^J—A ^J-ya. 91 oJ^_y>- 0jy/2. ,3 _A^jl ^3 LjjLI j«-X5 4jaJJuJ<.l oLil JL»oCL^ 1 (jl 

Bruns et al, )j (Busch, 1986)j (2005 c^cUll) ^ ^Jlo 1 jtoj 44 jjUJ 1 oLiL 4jj^xll 
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cUj ^IjVl ^JjjjLlu) 


^oLjo li Qj < ~ ==3 i 3i^vJ' ^jjo 3*^'' 3 AJaJJLol' oLl' o' c( 1966 

. Ala a % <v 11 o'-*!' 3 1.0-xJL* .<j 1 oJwO>- 


a* j o 11 oLJ^|^ ajjIaJI oLwoJJ ^J-fa4^' 3 ^ ^ cLfcwJ^l ^*^3' lXH^ (^) 


1 C-^_ij 

(a^u) jjSn 

2 r"J-" 

1 3—1' 

JjL>-H 

(Aiii) 

(ifrO) JjjiJl 

(isXcS) 

o\A\ 

2 

11 

11.45 

11.34 

AlaJL*-*!! 

2.31 

32 

11.35 

11.03 

^UJl 


cA_11 jj^-JJ ^JaJLi-d-ll oLJ3 AS^£j]I ( j^ 3' o' (6) Jj-lA-I 

j «o 4_iaJLill J—so £-11' Cj>\^y>~ o' (JJo I JJ&j cAJLij 32 A-olxJl oLJsIj ( J_^Jl11 ^ju AjjIJLa 

Olijji 4_3 x- \_a qJlvO, j JaJouJ3 £-111 oljoj^ ij)j£=u 1} J^ywul oj^o2J AjjaJI li Jo 

.(Mirumyants et al. ,1972) ^ j^o Ijjbj t^UJI £.111 

j ^^L-oSlI Jc- j^Li AJajJcJ.1 oLll o' (Klassenlc 1981) ^s>J\ 

J) Ail_ o2*^I\j ^ol^l\ oJ^J 4 jA-1*1' AjjaJI 3 ^Ls'llb Joj^JS" ^^Lol ol*l' oJJ&j 

.Iya > 1 ^ 113 ^^-‘-*^3'^1 ^lo 3 3 A„o^J 1 0-3^\Jl (3 *A£'l_<AAi l^jl 

o^s-^j aj^_p J} L^j-d 33^ 18 Sjd A]a-JuJ3 oLIIj <£ 3' o' (Peter Cant<2005) jo>-j 

.Aj/J' 3 

^=>1 j-j aJSLi _a 3 =^“ j-3 A_Li- 3 CL^ll oU-JJ A^mjJ^ 1^*1' A^-latllo |»LJL" ^ j\JL> \jo\i iA-sl^O 

A—J^lij ^y» AjjaJ' 3***^ ^31*1' *H' o' Ji AiU^NU cAojaJ' 3 £^111 

y$j-Z ^ J o-*j A flj CU_5j]' 3j ^oUi 3 -JaJoUill j\£~ £-111 <k*SsX$ LOUoial Aj^Io JoJ^j 

aJ^^v^ 1^.(1996 ^ L-3) j Ijl* 1 1 L"-*l' 310 0 j lo_y® ^ ® 13 ' Lill-> 3 ^' 

$4 ya^axJoa 4 jLo2_o JoJ^j Aoj\J' 3 AjAaI' j^O ljL*Jl (jU 4 Ajj\U ^-mjJ^I^I' 3^^*-" 

oLo^jN A_lOll A_vaU>-^ c,o3 2 -'' 0^' JC ° 3'^“ i CX^ AJaJJuill oUl' Ol^jy>- jjj-* A-olSoa*^! 

* «-tfJ 3 lj^-3' 
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: lajJull i Ul Ja6 <^Jl 

:iJbJl ol^lail-l Jjjjls JaJjull till Jy*-& j^=»oj 

(1) 


J^rjj'X-X Jyji j C 




Water molecules 


( 2 ) 
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cUj ^SjjjuuA 


(3) 



(4) 


jyLbitf sjvJai ai ^«J?Uu Ajls} vlil w-—> <U^l^ 

t-JA^c^d liu< Li-3 w>iLnA* Jj dJjL-J' l^Jb^ J 5.3wLa cU.' OLj^ J~J *i' C«?- 

.A-iUp jLl^Lio* viU5 ^ ^sSl ji 20 —17 ^v* v_Jl_5' itjjiaJl 
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(5) 



OUU -L3UP 

** ♦♦ 


electrostatic 

attraction 


( 6 ) 


Jjfll ■* n a^J Ajjj-Ul Cilc-IjAll i^jaj ^^LaVI .j ■■ j 



HjO 
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cUj 


(7) 


>J ^jP\ ,S)-.a'j\ \->y^ Ja2 OUi.1 JUSUP 

.OUJ' bVc*-' kiJUj 1 -* L> jiT *>lj OL-Jt 

Untreated Water 



\|;m\ :ii i- inn l.n "i- io i nii i llun ll 
I’.li li.il li\ ill .ilmn 


( 8 ) 


: LJai t ^ •- ■ "* cU»l OUj ^ i -jJJ — 1 

Uijsyi 4jb>- J S_»--kU \Jssj~? j $.lLl CjUjJ^- 

,Uk3 5*^jj s^UalS' a'A; wJjv A-uLl 
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(9) 


Before After 

Magnetization Magnetization 



( 10 ) 


^ - • -■ ■ •> • ^ _S' aUaiiSl^ w-jjUl ^-C- tju. 

i flUi' aJlifr 
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( 12 ) 


^5) 105 ' 6- Jtt lalujW Ajjl j -3 
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(13) 


4p'c^' 2 pAm5L^aM | 1 —>s_ 6j>y^j l. Jp^ j 4yX <' ■ L»*3 ^ «Xh3L«aJ^ 

.^JsUAl.t Jbfel jytj aUJLJ 



into smaller 
hexagonal clusters. 


(14) 


t 'jpy.\jy&- ] Jb~>-- J^i..i 5j;A a'' <L*iIJu 4' jjLuJ' 

Ij L £ ■*■ V-^M UT *u^si 1 p_.'U l.. ^i 3 


I Treated Water 

Aol&slp °o° > <> S, 


»!■ 

-°°°q\ . vest 

So9;p 


o 

°o O 


o o o 0 °- 


'O* 5 " o 
Oo°. o °°J? 
ooO' oo§ 

*> ^<? 0 o ## 


Full Hydration 
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cUj gJjjILJ 


(15) 



(16) 

jjUjJ 4 £!AjV 1 uUJ jI jjAjj 4 4 J'J^ J 'j j *' iljt JjJt *J 4_flt..^l -UL-i 

; 'jLi Lu La jjU 4jJI jj- ■•»* 4 j. ,.jtii *.« --1I ^IaUlaJL 

4 — . Uli idLaaij aJ^»- ^‘Ae- Ajj£a y> jjtj j£j till C^Luj*- iaS- 

, slit Jjp j\j 4iUjj tSjr I ay* v--jJl j >buJ*j|t oU$/J|l ojL a ^ 
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(17) 



Hydrated anion, 
Cl (<*c|) 


NaCI(s) 


Hydrated cation, 
Na*(aq) 


( 18 ) 
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x f UU AayLu 44i\^T«>tt uULalaUI 

:5jyJl o^liS* <oLj -1 

3 ) iw^kJw_J $A—>-ll^- N 1 _A C£-\ll ( Jya \jt>j\£*j £^L «1 ^ya 4jyll^- La JS* OLL-Jl -X>-lj 

^31_aco _11 *1 _11 IS} ( j_^=J L_y«_^ l 3 _£yl ^l3jL^2_11 

1-X_<1 $Ajj\Jl pLwA ^L>o-l ^ya j 3 u ^ d \ |»L>o»-L! 10\l^>- (jL tLw^^J^Ljua 

.4jj*Jl ^yo OliJaJl (3 °L1^ ^-SjL^a 3 } ^LLaLll L-Jy^AJ 

/ y>- 0,1_5 J&\ L_^yialjJca ^31*11 ff-lll LsLS" <jL CoJJfc yy^oJl A^SCoLw 3 jy^£ -Xij 
^Jl__*il £-1—11 (jl (^1 _yyJl 4_Cy-,»u L-SX-lv 2 _Jo \-X_A> S^^LaJl *U,1 A_ $\t^-=L> 4_jjljLa c3|^j 

J— 3 ^— 6 A_)jaJ 1 ( J_^a y>- 100 J5* ^ya ^^La^l ^ya yJ>- 10 -Xj>-lj (jl Lw* 3 ^L-*-^ 

_*1 4_c^^L_xJl s.\_ll l3\jcs^ 1 4 J^lao ogAfl^=» 4yyJl 4j>-^La aJIj} 3^ o-Xy3 *3-1x11 

A^xJoj 3J^l Ail y-* y*Sl X29 y_^Jo jjL>- y^a ^cL*jdl 3y£y lyll (Jljl aSj coL jj ySvJl 

.^JLlII^Ju 4jj\jLo cL^yjaLjca ^Jlxil ^-111 JL-jcl^iI jjlc- LoLJl ^lLcJiJI Z33 

:*Lixo i-^Juo ULia Jy^=n ^JlC' -2 

^Ja _^ y>_yyj cs-Ldayo 4_yj^ j__£=u 3 y JaJJu>-ll j ^ ju \ s-lll j*ljj>CL^l 

( < yy_^' 11 C Jy.yO. ) 1 l_ ^l__y-a ^yax y ^y«x<3l^jl (— > *lyyy£- ®yL-^ £4yyJl 

y—a 3 LSj 1 if ^ <: ~=s 1 jaJ 1 1 -Lto y^_<y Ito-Xxj Ijy ^Jp\j coLlyJl jj Jy^-j y>yJl 

.oLLJJ y-«-Jl 

3 l—^Ly t4_jyJl ^Ja_**» 3 ^ ^*^-^*^ 1 ! y^syy ^1 N l^jls ^LwyJaLjua AjLIjlII 

.lyyCy 3 o^Lyy ^ 3 ty ? ^ t l^ 4y>-ljo} o^Ly 

; 0 13> 1 y6- fc, ° ly^ 0 Id 1 

4-^_S' oly_yy ^ J 6 _/^ y^*-Sl ^U .1 Js-lll AJaJJua 3 } ‘^y 5 ’ - 

(3-^3—£ ^^ 3 ^"^^ ylajlil 33^ L^i ^-13 yJc>“l*4}l ^yL■>■**! 1 3 ^ 

o-X to yylsoj .ojp ^>-3j 1 —^_yL31 3 °^ O-X^ -XS clyjpla3 4_lsy yy L^l Ji 1-^31 3 l 

.4JS3l 11 oJJfc ^L*yy yJUl jy^^ly •• JsJJuJk.! ff -111 Jolyi ytol ( jya 4yali*l 
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larmful 

kale 

tufldup 





r«*MA« t>M (t««o».«J man 
from mpr p+ o6 >d» <» qi 

M import m* to Nilh M WIU. 
NOT HARM TMC PLUMgWG 


♦ ♦ « 
♦ t ♦; 


0-.0 O.QQOQOo o o ^ ,u 




:Ob jJdt yc aJ^L^I e^bj -3 

3 >-^11 A__>JJlU j^o\ _L*Jlj ^L^oAaII 3 -* JoAjbl (J,} Obb-Jlj ^\s^- 

3 3 ‘~=b .4__J y^>~\ OLsi-ojbl ( 3 ^—fj 3 j”'^ 2 ^ a3^»_xj ObbjJl oJJb 

£-l_U (jN 3 obJ_ill oJJb A-Jli 3 ^ o^ba^b^l obbjJl N 

( j_a (j^U^ 2 _JL«^U A_bli £c*_*£ 2 jj cAjjaJI 3 o JJfc JaJLs A_b_b A^<3 3^^-*-^ 

_fl ^-1 3 (j^b^ 3 _AjlIIj ob-3_U 33 ^-*-!^ IjJbj tObUJl 

Aw2j3»ilU 4_L*Jlj O^Ajc* 


A_J^l^-l y a -L-jy 3^— 3 ^L-^b.S A-w^^1?IjJl11 A^-IjlU C-o^ U.j 

CA_j^Jjbl A^iX'^il ( Jj>-b J} JojjJS3l oU^jl Aji\3j J 03 J b3 epic- A>-^j j\<^ i= -=£j 











165 


cUj £\)jjLlu) 


3 —jujU os-l a jj—xj 1 a &j coUjJlU ( j-a jS> 1 a^S" ^Jp cjUUjJI JUUj 

• C-jUaII 3 (^J) *1.0 1 1 

:pU,I 4A&ti iJljjj tjAju^ll SAjj ‘AjjJJl jiA - 4 

aJ^ r*v 2 j 3 UaJU>j 44^>-j^JJ| AJtJl ^b-^3xJo s-lll aA-Ucs A*j 

.£■111 A-JX'lfl ( jja Aj^j Uf aS^A-I AjjAi tj-disl Uw^J^Ujua ^Jlxll £-111 

:L^oJ?UJlo ^JUil pill 3 aJUI oI^JcJI A3j 

./ 10,477 a^Jo s-UJJ aJlJI 3 ^j^Ua^-l “1 

. X 40 — 30 ^y» ^4 jjaj j 1 aJLo a^jJJ 1 1 -2 

.a^L* 1^0,69 J10,72^ >AI ,111 A^A^Uiil -3 

(3 A^LsJll? SaUjj U^Aj>- “4 

:3l lld&j tb^UA-1 jl jAj> 31jA^-t ^ 0jAiJl d^Uij -5 
( J__*ijCo i^^JpUjua (JU^- 3i A-/2Jj-*-^ Aj^iAo Aj i^SvAII £-111 oUaJ^A- Oj*Jud\ ^*\s*X\ -1 

.oUU_Jl 3c- 9 3-* (J-^ 2 - 9 ^ JUUj cajijaA -1 oljAjt-tJl J*^U>- ^jjo 

A, 3*^ t^JaAAa A«oIjJL*JI £-111 CjUatJI ^*)ao A^ju ^JsJl A^AiSslI AAal$U 1 aBILJI -2 

.U*AA-1 U)ljA>- 3^ j^>-\ 3p ^3^ °J-^J AiU? 

: ((pH *111 AjjJj ^ jAjUJI -6 
l JajCA*J>- $La A_flj^Jjp 3*~ => 'j 6 *-UJ AjjA - 9 A>-j.5 A^w^AUJlII aA-UlII ^Jjp Xi 

.1$jL£ AAC- AjjjJ CAj^ vb-C- CjLS^* Aj>-1jj AAC- CAj jAsjtJl oLS^ll ^jOj 

3^ 0^AjiJ6*111 3 A^*4*i o^U)^ — 7 

4j cA-o>- $^£aUa£34 3 ^ 3 j‘~^ => i -1 

-frlajj <^a_jA_ xiU? ^j_^a a—j^j Ur ^30 / 1062 Ji 543 Ja*_^ 

l_J U_3^j^^^*o (A^. -— —<J ^ ^ J ^ J A»uA 1 L-J U^j 1 (3^ Aj^j ff- H. U ** 5 * 1 A**-^x*J s Aj -2 

.(^AjAC'lill CjIA^A-1j j^wA^SUl 
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A-wo5^ oLj -8 

_ fr^l 4_j s-o5^ a j\-Ju Nj t^tlll frLJJ ^Jo^i-I c_^5jaJ1 ^Ju A^-lxll 

fi-L-j^a _°1 cii <Jl_p^>J 6 1 -$-v^ 1jJ>- C)^* !j 6 -Xjo Jj2j ^ frill ^5 A^So 

.oUJ 

(JjSsI_«* 4 jA-1*11 -L*_jj TDS AjIUJ ^^La^l A_*-si ^-*-9 H} Ijol i^l 

.^^Lo j! ( J-yOJ2.j Lo 2 (jlii $oJj>-lj 
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cUj £\jjJuuj\ 


LiilL J-k^aIL 

^LUl jyull um 6 but 

uGULQ^lli^m^Vli 


# * 

: iU \jmj Jou 4 LjIjjAwJLL^j^JU-1 

y—* 13 ^ a-o^*J' (jl-dJl 3 ' jt ->j 4 ^ 3 -il a-^L^>- ^Jl*Jl 3 

3 ) Ail_d?]_ .. oU^sL^jlII oUyL^a 3 (j^l-a^-lj iojl^3-' cj\s>-j2) 3 ^lOSjl ^A_L>-li oU-Ilo 

o\_ 3 ' Jljl_alS^lj ••Olj-^_5 , ojl oi_to ( J_ aIjcJJ 13 ^>- 3 s ^ j^X- A«sJLjSoJl oj jJSJl ^jls 4(jAJi 

.(J^*J' jaJUtll 3 A-y^Ui- aJSOL® 

A__C'lj)^Jl L-J2— 3 ji 0 j~Jl (jlj^ll 3 L,^a <:: -=>j oL^x-oIjA-^ 1 } J^LjLL^l p-Xjj 

J la" oL^t-oljA_J)!l oi_to (j—^j • pljotjl J^Lt^o a3-1-*-^J i^\s\\yJu ol 

* £ 

. A-*-^*a A«*^*l-L^ 33^"' C—A^^KxU *.—^ -AX-1 iLol^j^ A_^ -A * ^ ,a -Aj 31-®^-^-^ 3 

-A 3 1 ^1-*X>-1 A.3..QX- 3^1^* 4 ^"^1-3.^ (3 3^ 1 1 Q ‘^ ^' £(^Lx*Axi 1 L-^3 1 -Aw^® 

W^j 4 °W^ (j^° 33-^ j-oo o' (j^ ==L< ^ 33 ' jj~^ - - Ji^ii 3^^ 3^ - 

1_cAjLJaj a3~®x 3^ °~^ o^***)^" ^*}Ljl3^!1j a3~®x ^^= 3 ' .tx-ilo^' 03 ^ s-Ijo! 

-X_2^ A -«■ -<^l-*Jsl 3^ <**. Hj A_^^s'S'* ^J-°‘i^ 1^^' 3^^ l-i^fiX ^jQ->- ^1 i — 53^>— txi A^_i.<j Li 1 ^j^-X~)l O 
^_j ^ \q ) ^ o^l>* 3 1 >.—* 11 3 ^^L.0 331 A_^»Ax31 l-y£>^.v2>-^ 4 A-X- 33 ' ' Wj!1 1 

4 A o 33 ' ^^-X^31 lJ l ^ ^ tf > 31-®-*-' **> 1 3 ^• A-^» lj-1 1 *i<o 11 3^^-L) 3^P-\j 

J1 oj J^_5 (j—° A_JLsJC® A_o 3 j oN^l _^ J_AJ ^yt===u>J 4 ^j, **?^1 1 A^-®-^ ^_/^ 

.A^o^l_fl^® oNOli^jjio ^3^ l3-X^j y>- 1 

til ~^Wj Oj-ej^j IjL^^LA l l ^ -s ^ l-a-> 3 1 (^ -X.J 1 1S3” 41 -^-oX' 

a_^^_xj 31 3 * 1 ^xJl ° 3 '^ o! l 11 3 ^ 4 < wil-Ai>tiJ A-®jl-fl-A jj *3 ^ 3 ^ > a«xj >31 Ltoji^>- ySy* 

^-—0 L.^ A-^x-olj^ ^—^>-1-^1 V^'l 3^ 5 ’ x ^ ^Jl J)J-l3^ ^o-Xjj .AX^3j3 ®X5-XJ>tll 

l^ 1 ■>. *i<o ^T lx^O«l l3 3 j l^X -A-^to ^Jo 1 -^uU s.o-5 LT-i-t-'>~ 3l^i 1 3-0^ (3^ lw>-i. 1 

A^cjJUj .L3i_a3-^ 03 ^ 3*^>“ 3 ^ 3 oo' 4 3 i' °3^ 3i 
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(jl_9 _ xil j^_Ju oI^gIj ( j-a jiaoj cAiU>- oL>-lxa 1^3 ja-oijIaLJI 

.|jj>- oJ^JLa ^_J^J===o o\$\ CUJ3 -X3 A-o>-\jLll JvJI jJ 1 oJJfc 

XU—>lj (_4 -X—L 1 ^ 1 1 Qj\, <v \q *, A ^^^S^y-OxJ 1 ^ jLygJ ^^ 

. AX' ^ 1,3 ^'•*“* ^ Au»wJ~J^ 1 \-*i^?^vO >-^ £Ao^-*^^ 1 1 (3 [^XSLtS'ji -Xj l^A^ 

o-X_> Jo>- ^_j2_-J==o ^aj! Jo ^C- Aj>-j J jj Co^aIso*-^ AJj^X ^MjJJ j^ou O^ajIj 

^J> ) 1 j)j J J1 J y^/2. j ( Joa S y 1 ^_Xj ^C- .Aj-Ls_LajJ( J*^Lo_33l oLjlHj (j£ JoCo CA_J\_*_9 ^aS" \j 

L^sl j 3^ ^1 J o? OljLjLol W2-3 .ill X^-9 ‘Loljj _ L^iJJJt ^JLoJ A_o>~lxU Jp ^u^Q. W J_<iO>Co 

.^MjJJ jAXJ L-jLs^=u A^x^olj^lS^ 

:LpljJ jjlLJt kljt^ LZuVl 

..A_o^\j^ c ^ A ^~i 1 J^x-1 \^ A. 1 J—11 1 

^A_*jJ oJ^L-A-l jj J^_Jl)) 0)jj_o CJu3_*£>j - o^J-U ^^A.\ OLJaJJa L^J ” AX^On^J 

.(((^■U_a Aolo ofeffJtJl J^-9 ( j_* W^MjlU 

*■»9 -1-0 lj^ *3 l 4 *j JwJfe ^Xo ^3 1 ^^-x3 ^ - ^ ^^-x4 ^ 0-X& (__)! CJ^^o |oJ — 2 

JL^\ ^J-s_ s£>\£- ^Joo l^jl C-^oo l31a^JJ A«aj\-a 11 o^jJl jjjJo (jl j£S*\ 

.oj jJl ( j-a ^^>-1 l31x^1 jj^i Cx* 

— l,,~-S X 1 X^3 ^ ®_^ *aJ 1 ^ ^ i l__^ \j^- A 11 l^xJk 1 ^ 3^/' 3 _J|_3 ^ ^ ^ ^y<UU (^) 1 — 3 

(J - ^ ^A_^o_^J1 A_aiaJLU A^j*^Ul - ojjy^Wj 

l_Ij \jj AJL^i JJL& ^Jo JijNl NJoj .oLll IjA^" 1 J_L« Aj>-lxjJ ( J^=J CA^oj^]1 

cii (J1 -^-^3 0j^=o JJ ^oLil ( j*a J-^-Laj j-«jJ 1 ^c- Ij jli (j^=o ^JsJ 

liU-A Locs^i? C_^JJ^o 6(_3 

t\- ^y^.>-^-0 1—^ Ulc* 6 A^^-Ij 3.1 1 ^J-«-^Jo^ L^wjJJJb f®^ 5 1 J^Jw31 ~4 

(j)^_!aJo <>oj\-^S' Cj\j\~*s2 ^>1 J} jj >jJajj ol^-l Aj ^ jj& \j* (jl \>«oj .. ol^l^o 

.cS^j-Xl Jl LtUxJ y$ oli^SL^ o s-IjAj A^»-yLoA.l 3 
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cUj I ^_\jjJuuj\ 


j\—C* $J)J-X .Jl 3l 3^-*^ (J 4 _>-yL<»_i. 1 3 

Jj»\ ai.1 3 33 xiAlul ^L^s.Lc' (JL-iJ 1 ^=pj 3*-^ 3^ 30*^ 

31 ^j vs^j 6 (J— 3 ^ _ 3 ^ ®j"^ ® a-^^* a Ji (j—? _ j ojjb jpj^Jaj j^o 

ACj> ] &j‘ClS\ jJz* 3^3^Jr° 

l-j 2—^SoJ ca_^j>-IjlU ^VJi 1 3j^=o _xi 

5 ^ lii l* 3 y* <3 IjjJi yi\ 

^C- Sj^l 3 A ; ^j>-\j 3 <\ \r»j*^n \\ (jP^.J.J*^3^ XSo^ li b c^LilS" \^qq'£- jJI 

( j—3ISLJI dj^=H 3 ^ 4 ^ 3 -^ jt^ a^j>-1 ja 3 3 ^-^-*-^ s^IjJ 

?3 * -a 0^ \jHLlS^\ 3^ 33^^® -X-~l1 0-XJk 31 l 3 -b 3 -xl 3 4 3^«AiJ 1 

31 (3^^—^ Jj' -v<3^ 3^ ^> 1 3_>3 4 ^— s-Ijxc* ^93-* 3^ ■ 1 sj 2 i3 -X_^jx *_3 (3 ^-x-xJi ^)i 

1 ^ 3_9 i a,^^. 1 - 3 .1 ^ *i<oi 13~ ,<> -^^-xi 1*03^ 3 * <,g ~x^fc ^>jo ^jvj i j ^ i > |«j 1^3 *11*11 

oJ_S> oliLij J-*-^“ jjt Oj£-j jj-U J^ft£- 1 M o-AA <—o\J 5 \ ^yo {jjaJisS o 'i J_ S j«Jl*Jl (3 


•JJ 


jJI 


«• f. 

A-j ^jLwjj A__^X-3j^>- 3 oU jZu**.* 3 ^ Jjliaj ^MjJJ ^aju Cj\j* 3\5 ij)\ -5 

^ 1 o-XJfc ^ X-^^r 1 (33^^* 3 'j-j Aj^I^^X3 3 

3j. -g-^-3 L-AjSoJU 3joll 3_^UJU ^33*^^“^ 3 33^^^^ -x>-l 3aj( 

A ioj 3* i A_3-5»xi.3 A_^-<>3^^ 3^'j-^jj 3 3U^)!l 3__J-^ > ^ tO\*3^ ^Jl 

.^\sX\ j\is J 03 ^ 3 *^ ij^>- oL^lij 3 a_Ls,oJ1 

?A_Jl-*-9 y^> "^1 ^pCj> A s>-j 3 ^ 3 ^ 3 ^^ oJJt J3jCL^>1 l_3-3 

1 L$j l3 1J Olj^iacxll -L_)-X^- 3j^=o -Xi ^j‘-=s 3 •• l?w?3 (J^3 
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: LiisljJ ^sl J b t^ lt jjlLcll ^yA j JL^ll 



A-ji-Util jj-A Jl j*l-A3d wjN Ads &l_La OljJbUa-A JlxJl J^>- aJj^ 5 5j j^-a OA^-i CU-o*~ 

l \q a 4l x 11 (3 -A >J 1 AP-1_». ^ /70 ^ ^>S^~ 1 l»<d^\-^ aS^--<j 4l3 

jj-d_Jb 3^ °j^_£ ^2jj 4A_Jr=u aS^-JiJI ( j^a ^\^uL**»*^I\ L.J13^o 


oS>Ji j>p 3 c^j; jJij cj^ii 3 -A-*J 1 3 y**> ^^-A aJSn—J l3,1 d3 1 _Xj 

^^_j2j .j^- d—*-U A >^Sv-flJ 1 A»*,^3i» 1 Jp- ^^d>- 3 ^A^j ij)3 1 -djL 1 3^(3^ ^ 1 

3_31 l^j j‘~^ =3 -> J^-dd 4C-JliJl 3^3**»3 3 Oljj A-l-A-*-^ JJ-^i ^jr^ 5 A^oJj^-^i 1 cS^ jCj\\ 

i—->L laiI L$jca Jj>j-A__Jl o-A to ( j^=dj a3UlA- 1 ^J 4A t c>~ljo} 

li H>j sJa 03 o-A>*lj AJwj J^o jjjJl 3^ 3^f L ; ^_*aJo oL> 1^3 -Xj^j CU^>- SLiajl l^jUi 

£■11 dj)— l^A*^ ^ ' v ^ ^ 41 ^,7 3l^-S d-^^- S^-il-fiJl 1 ^jj A.^1^^3 ^«AP ^^-X-3 

O^A X .yO 11 A *C- 3^3 ^ 1 '•“ V 1 1-*J^7^ «Aj ^_)-Ao l»^-*-XJ 1-& 3^ 1—4 \_)^a-<*u (3 ^jr^~ «Aj 

jj-L_Jl o3& 3^3 Ijjfc .. A^x^^la)' 3^ o-ddxll 

»X,^“ 1 1 ^a»s^kJ 1 1-3,lc (3^ A-011^ ■» 1 dL^ ^ ^ 1 C» 1 3$"^ 3 _ ^ ^ O 3" < ' w ^ c3 

4o j^L^j. U p_C-J__j A__3-^- oIjo jJL-^ 3 ^—>-jj ^UL_ji Uj^jliJ Lj^l^JL^ JyJ'-l - jA?dw» 

Ol uiL^ Ji Ail 1-A 4o Jo-\3“3 A^^-3*^ J>J-A-J1 ^3^ Aj^S olJl A^S3-1.1 3^*“ 

N ^Jl A^oUl 33^^^ 3^SAP331 ^Ua-flJ oJodll oIj 333 3j_j^ 3 A-a-AaII A_Lj1jL! pP-Jl 

• 0 1 Nj 4^1 % 41 1j ^ ^A.<-^iIdi, 1 ^a L* 
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cUj ^_\jjJuuj\ 


A_> JX-^h ^\j»Jr£. vj\ - A~o(Jj-Jl j I^jcaj - ofeff-JLlI Jjl^- 

oj^Li o-\ to (jl A_^x^- 3 :A-( ^Jp g-Lyb- -fl-U ifjljj aJ-X*_U 

3^ ^J £ ~~ =:> ^ iOljL^UujjJl ^j_a A_Jlc* oL^ l^j ^Aj>-^LUj OliM Ij A-ajULa 

_L^j tjjjJU a^aLJI Jj-J| 3 Ajuli-1 olj aJo\-A>\ 3 Ijl/^ -S?3 ojjh 3 ^ 

S- 1 1 3^p <*j L— ^1 0 -XJk ^a3^3. 1 AX-^ ^p**-*-*^ \ ^a»a• ^- 5 1 1^7 *^\-L>a 

3^' 

(J,\—*5 3 $-^ a^SjJ j-Jl ^c- j^sj 3 «^s>- ‘LijjiJ 3 j ^ Igj 3 |_/V ' 

3 —a ^L_Ijlj|j A Sajca ( J^ v £>\_^- ( JiL»o cA^jlJX- o 1 jxL^_a jJlII ^yoJa.'ij AxI^lII 3 _a 

<■ . £■ «■ . fl- „ f- 

3 l ,^>-^ 1 ? |o_x _j 3 ^ J—^ ^c -a ilx^- (jLc^l^A—p olto aj>Jj>~1 

.A-O^j^lj A»s^=5Jj-A^I 

$ 

:5LpljJ ^\J JbL^Jl AjJLxVI U 

^j-b <k_=5— \ (j} O^A—jJcJl ^jh—Xj CuL>ol j3 j <\ij\jj aJajlU oUjISv]! ^a AjLixU A^>jtl? S ^l 3* 

ol_olS3l ^c- 6 A-^o\j^J\ a 3 —^ 3 ^ L)J oljolSUJ 333 ^ 

A_J cOLxJl A-o^ j) A^olio^l A-Oj\Jl J*}U- ( j^a cSjjaJI \*£3^L3 ( j«a I^AjAxj 3 $-^ A_1oL»_U 

.(oljfl)gl' A-o^j 3 I 

3j_£=j La s^lcj 4 1990 ^La <^2j 3 33 ®jk° JlISljjj aJ-XjlII AjJX-^ l C-o>^l? 

jj-L_j C-^_ij)J ^_j— ojaJIj U^aJl Jji :Uj1j> j aJ-Ajca A-oLj oLpx^JLa UjIjj aJ-XjlU AjJX'^I 

•3^' 

:jj!i-J( ^ Jb5 jljuil 

jl jjj^_Jl ctL_Lj jly>bl 3 U ^La 3 ^° 3 0 b>j ajlp^II jjjJl ( j^a L-iJU^ 3 ^ 

A^3 1 *i<o Al__jl«xl 1 ^jq/ 3 tf7 \jxl 1 1 3 ^ A^_^A^ l»*^«_A l^p^- 

-j ^ 

A ^^C- A Jjuill J^-^- CjLjLaJI ^ a J_SLi?; tCjLsl -Lsi ^A^JlJ aJjuiII ?" 1l^j^l A^ajlfl-aJ IaJ*A*J^ 

(_$jll tj«JL*Jl (3 J^3 JjJ^sJ Jjjjl ojjtj La tol ^J s ''' (_y° Ajic-L^ia 

3LJ^j CJ^Tf-J" (V* JJ- 1 ^^ Ijiavaa 

3 ^' 
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IjAju iUJjiJI Jas>-^I <ti\jj U»UaJl y 2 *-? L^oIslUI 4(jlj\iJl ^c- cuj >y>-\ Aj j£- ^3j 

A.?? j y >j lj_>- AjLouis iJlill JL^H (illxj jdil'l (_5jjJl 4-uo (j 

s^ui jlxji jLs^i ji s;^ai ^u^Sn <** ^ <** X .a A. ^^ 

-ifjljij aJ-XjlU OljL-Jl ( j^a Aj£-LJ1 A^jJ^^H i^ Ajjl^ydlj 


uL^j^UJI J*m j^G guS ^i>n liL^uSl -2 

Sj^la 3i - Jo*- - ^=>y> O4-*-^W* (j ji j} Oj^o- Jj-oj 

3^- Ij^Li olsli ^ya) IjLaJLlS"" 1' :lLjLuiajj .. A_)j&J^aj ^Jj 

.. J.A.+/ 2 . ]1 A__>-j^ J 0 Jo JXL_J1 ^4 ysl 1 Oi>j^ w2j|j c^*^-a*^J A»aj\JLa 

A_3CaU>- £05 W2 jI l^jUcaL>- ^JjUco L^3 0^“^2 4*JLJ^^ L3j)^JaJl 3 Aj?w-^ oJJ&J 

•"0# 


1 J_£j -Lju A_Joo ^_J l 3 \_a 3 -Ij A_S*-^UJ ApjliLa 0I0L0 ^C- J j^ 2 S>x\] ^_L*Jl ( J^=pJ 

Ojl-O (iA) J (3^ /o— *xA _)_y * * ^^ aA« t^^ySLi l ~ L— 9 \-a^*-vS^ ^ \ 

3 ^ 3"3 ^ Ao^y\J I ^ 1 ^ya 3^ ^~^*A i ^3^-^ (_^ ^( 3 ^^ 

(^-L_?tlU ^y_o» ^j^oJ tiA_!-JJ ^A_U_ 3 L^ A^Lc>- A^oljJ A-oLj oli-v^lj ^Ull 

A J^\Jl ^ 3 _) 1 6^ * ** ^ —i ^ ^.^.ul i A.ajI.X^' 1 

111a a ^ ) 33^ *waI gAi^o 11 ^9*^1 ^ 3^ ^i^ii 13^-^3 

A_JjaJ 1 A_>-^L° L-A—^SoJl 3^ oj-^l—i A-olJX- 0 \jLo \jL^\j>- ^ya (j\^>.LJ| (jlS^aU 

.A^Jj^il JSLilj cajjaJI 3 l 3 L&>-^ 


:^Ij 3 J Um j L^wji^ iJU^U A 43 UU jOSi 41 ^ jSUj Cum ^uDLuil JjJUu -3 

( ji 2 _^ 3^ AJL^jlia sbl ^OJ (J^Ul 3 -C - 9 3 ° 0 L 2 JI ^2J>u9 JJX- - 

.. oL. 3 ^ _ a 3 j tt '-- ) ^ 3**^ Oj-^ _2^_j ^ABA 

A_ajUa^a (a_ *£>\~>- o\_Loj_^) 0*^L-aIU«_a ^a t_ IjaJ Aj>- 1^- ^_9 (jAJi 3 Jui ^ ^ AjS 2 j 

_a oL-Jl ( 0 %^^ - ABA) I 3 JI djjA> JJX- Oo- ^iJSLl Ajca 

A_^-l lul ^3j —33 _^ AJOjlJ-«X_L^il l_if A^_La-*-J £-U^ OjL^C>- (jAJjo 3-^A^ 9 

A_X3_^) ^oL^T o^\~*j ~yJi^- (3 A^j^X^a A.BA. twA^-ualLu^a 3} 3i 

• 3'3j(j ^°-^->^waj Aij^*«a 
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cUj ^IjVl ^_\jjJuuj\ 


3 C/*Jt l/ 2 ^^ (J-S - ^^ - ^ O^J cJi U>Jo \j] - 

\j la> $\_>*^Ui-l J__>-lj ULa ]jajla jJLajj ci^jiKLa <j>^jL| 1 jjb *gJL*a5 <jl A!} 4 l31aA-I l3j^!p 
^£JL a JpLJuL^I cAcAjJ^ 3 oA! lj) 4lA_<^L^i- 

-X -X >IX1 ^^ oA-aA'' ojl ^ j\.._^Ji^X>~1 *J1 ^ 3^ -X 3 ^ •• 4 ■‘^**l^r 

a_^S"UJ 1 Jc- s;^Lxil ^JlUI 4_^*ilSA ^ <3W^ e£-^-* j^j ‘Mandipropamid 

^_J \ Jw—yaLi j^J oL»JJ (. OljLjJl 4_<^ JJ_& ojlcA ^*lc- tOljl 

. ^ 1^)^" 

^!)\ _ l]\ 4^J>j ( J^a ^^.Aj ^jv J \ tP^^R.1 L-j ^ 1 oJ-C' l <<iO > 1 

t- p. 

I i^J 2 ^ 3p ®*'■*»" c3 O 'j^&\ C^J>- $Jws-*ljJ^J ^JoUJ l)j-* 

4_A-\jca 3 (A--j-a-d3oJ 1 Lo>^^JI) (^'Ulg.yg^n ^$*U oji l31JLi5^A!( \!xjt 

aJuj pjo tLoljj oLjJI 3^-^^ j^ 3 * ^j^*cl^A.1 ajl»^ jai \j tl^^x^»>cd (JU?xll ^cx^j j (3-£*^^41 

• (^4 ^ jw«»«vo-) 

j^U jii_^ ^^-^=3 j. J1 :3l_i£=3*j\_La Pyrabactin Resistance 1 j_& * PYR1 

.4j>-3 ^Ij bo Al £^Al 1 ^ 

4»o\j l3j_JOJ ^ ^ <^JJ-iU - Oj^S^ ^3 c3 - ^-Lc- :4»ua^ij>cJl L^>3^wJl — 

.(o-^-fl-^ 3^^,Q ]g ullJ 0^y^>- S il ^LoJ ^v^s<2j) 

: -4 

4—JaJU$" c 1 97 1 j»lc- 3 5-JjjJl oL^-^Jl Jj_^ 4 j j\ji-lJ^\ A^j^xil C^^AS 

oUil/oj CjLojSJ-I CjIx^ ^o J-oJtj ‘^Pj- 2 1^ p£—“Ujx- 

— cjI_ ^^]! L_^jlaj (^y°j — o-J> a^-U ol-^-l 33^-^^ 

.(jAjUl-l ^Uaj3l ^yo ljLau^^j 44_JoLJaJJaj 604 ^_olji (jl jL 

CoLJ-U ^_aijtlU o!jjL_JA ^ 4_fljll?J i4_^lj3^ 4X^aJ3xll oJJb Ol^-l (JjUljj 

3 _aAjdl ^y. J2J \_3^ JjL/2««J tOUljlJ^ L^*’J 

.L.^Jjj J^\ flj»~3 oIsLjlU jjU<q-U 3 iiw< ^ 0 jljjU AjjL zj^S)1\ 

L_tf L*J1J 3ti— A 4 U£- ( SL. H 650 (J—° J& A_J 4X^^?xll 0 jJts IAjIj 1 1 h })*■£;J 
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p. p 

.. Uk. 1 ^ 1 O. 2^ 

.^Ll« (j\. La 3 * 

:^J Lo l$Jj C*X*py jdl j_a j 

3J j]l L&J^ 5 — l3\j2J>lL ^LajIJLU ff-1j-i-yg] 1 Oj j]l I Jo JO>- \_aJLy^ 50 ^ \ * 

oj j ^l *, q ij$ ^ ^ 1 ^j) * o~^ ^ ^->0"^ ^ ^ -) ^ ’ v '^ ^ *a !3 1 

. Jau^yd.' (3 '/• 20 A^Jo ‘A^jjJiJl L3lL s J?* N il ^C- 

£=J 4jA—^ ^ j»\_jl 3 O^A flj oLsAL Ojj^Ju* (3 l 3\JL*3 o3x* 1 * 

jjj*^U ^_Ij A_Lo>- JJ->- J — Loj^-flJl^ Ajca\j>- £oa ^J)jLcAL)j 03-Li J,jj]l A^JlII 

. ^.s- fl- s- £ 

(3 ^2jU^ 2_J>-1 oJJ& pO jJJ .. J*S 3 oyJsj ol3.L 3 0^-oO 3^3^ LA 

• Aol^yyu2 1 i^J 1 jA2 1 ( > _J^ *A£* 3 ^33* ^ ^ L-s^ ^ 

A^J>-ljoL!l ^JAJ La 4 jj^U 3^ W^?J-^ JiJ^h ^jjO oJoJo>- l3\JL*3 # 

ojL^ C^H J 4oj\ aJl 3 ^-AL^A-^ jjj^l l3Lu3 l_jLs^==oJ ^3j>j^U A-J\jl)I 

16 AAL 31 3 3 ^? 3 *^ Jd^ l3\jj3 jLjo >-1 3 -L&j .SjLiaJI ol 3 jlA~Ij 

.jLS3 lJiA 200 Ao»3oa 3^ ^“3 15 3 LlLy2> 

s^j—^j _a j_3 3 ^oLj _*LL jSoJ ^^Jo li>3* 

j^—L J_9j ^>jlU ^jyiljJl 3 *-^: L^Lll t"V" (jyaLjsJ 3 \ (jA]i 3 L®j ^AjJJcJI 

l 7 \21 ojL® Cx° ^~-jL ^ O^lLi^.U 3^*^^ U^IL31 

(33 0 >a 2 .^_^ OH*^° ^ 3 ° W ^ 3 3 JIJ 4"|" (^yaljLsJ J^tuo ojLa 3 *J 


:(jJUlfUUBjhUljjjSnjjUAll)(^i^L5>^^LttaSI -5 

3 JI 44_o^ 1 _y?waJl 3 ^J—**» c j* 2 -° ^33 3 -^ “ 3Ui 3 ^ 

44_3-lll oljA—p^Jl ( j a 4 oJ-5-S1 3 ^^ Lo2_ol j .. *Lj 3*~^ oL-^AJ LiLL^-c- oL3>- 33 ^ 

p 

l^Jy^gl' ^JoljJtJl ^'-U^a' tl Q.^h\ sLyO ^yo LS^^J ^ 
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cUj £\)jjLlu) 


jj^Lj 0*S!l £jJH ‘ 3-b OH*^ 3 4 33>“ jiji O^ U^A <iAta {S*-*J 

A^o2_i-l <2-J£-j .. A__A-La 3} l 3U_,*2^1 o-X_to A_cAj)j _ajj 4oj jjlj ^®jjJ1j 

. A^^£-^ 3^" ^ '—slc'^j)^] 

A_xAj 3 A_o JoAl xJl oL^3 ( J_«o jA a oljLJ^S 9 (jl - dA] J^ - (jAJi ^ocaj 

j**2—a ^—9 J£3 3*£**^ A_«_aA ^ a/2) (_£ jA 4^»_aJl ( j-* ^\3j (J y3y> t jAij 1 JJ& Jj$" 3?^J 

,S» 


.Sjo]lj jj 


L—o>3yL^=o^o Oj 


‘cP'jj 


,j>Aj O^' A^-a^- ^A-to * 

.3_ybUA Axljj aJS' J^b toLdl 

.A-oj,j^A AX^-Pxllj A£~\j^\ Sjb)j C-A Jo Ao^SvJ^lj 

l*Lol (jlS^ ca_o^JJ Jj^l -^j ^jJiA |o-bLl Ijj& 1989 pic- jojooJU 

.3j-toljJl AxljjJ 4olj)^]l ilx^A Jw^l . J SjLJL pLAx 

L_>*A^>- 1 ^3 *—p-b-bJl L^Ax- -ux 1 ^jsA 13^SCaJl cjo^Sj 

Cal_^oljjJl CU_j^Sj tSjjJlj ^*JjAIj J)^3I olo lo*ilo>- (j\jj cA^i-La oLos cSAJl Cl_jIolA olo 

_L>- ^A-aJ A <AAj^_>- 3 CL-jl—iAlj SjjJlj ^4-aJlj jj 3 1 ^j^a ^ ( j^a 3 ,>/2 a> tAXLaAl 

i _j— A Jj^ Oy OljLo (J j^2^\ ^3 tiJJj)j ^(^lo^SvJl ^LaJo^l oJ^-bA pljo?xX^lo C^Jaj 

( j_a j^_ojjl)1 ojL_5*^o1j j\_x^>A ^_3j 6 l_jL_*A1j SjjJl (jA]-L_$j t^-jLiAlj ^_*JiAlj 6twjL_*Alj 

SjA]Ij ^ 8) ( j_?x4il ^c-«-aJ 1 ij-^j ^ 12) ^ jjoa 

a _>-^AA.l a _o?lx- c^_ £- oN^LaAI oj-to^bx>-l poj .. (o4) 

^3 Jb^o>-l 5J *A O^'AbcJl oJ to AXIjJ^j ^UolA pli ^3 .. Ajuaj^A.1 Sjl^Llj <.l3\jiA-1j CAjlAj^11 

^a_x _iAA (3 ^^31 ‘2-^4 cAjcaj_^U ao>-^1A.1 c-^- ^ao j^\.\ a^x1j3^ 

.A_aAx?^il j^2^> OIJajl^- 3 ^>-j^Jall 

jjipjl 3j—^J—^bA.1 J-o>Aj ^LtAl ^ya Jolto J^>j ^Ao^L ol y~uj J*aL>- aJ dUi 

J—1 • J ^*~ ^ yv7» *> l — A^Aw>-^/ 3 a tJ 1 oj l_i*l 1^ jJ 1 lA^ 0 ^ oj \ J-5 11^ b' 1 5 jXmI 1 C 

^\jJr£. t*i\o S~L_>JcAA oJ <L A^oljjJl 0*AbAj>oJl y J^al - AjIjjA Alx^l j\^L^a 

^__3.. J^— I oN'Ab-Jl 3 ^ oL^Aj j 3^ y c *^^ :> ' *A-FLP 
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^ fi. fi- fi- fi- yfi- 

Ij •• ^ 1 J)J1 ^ X^-olS 1 $■ 1 

-^iil l3o^1? ca^- 1a&jLx>A! JjS* Ai aj^ 1 


A>- 


CA_:^\jJl A^»U ^j-«-C' 

^ 1 ^yXX AX- lj|^ po lH 


$A-sJji>- oL3yj 


ULloI JCl 3\ fiJ»-lj A xjHj\.\ A^-jLJJ aLo?x 1 1 jjN1 O'i'^L (jl ^oljjJl CXoo^ .aJLJI 

.( AjAj>-^J 60) \jj>- aJI*J1 OjI yA-1 

jJ—aVl 2__4^U 

^o^_tol q 11 a x lyyj l ■>. ^.*S' —t 1 j 1 ^ ^ ^c^.3 1 a«a 1 y^^.S^Al 1 lxaj*^»o 1 ^j.^* 1 j 9 

^1—lJl j^jl ^y* (j} :a]^JL i y^2X j£" (J^ OjAlXIj (^£a)I JxMl ^a^La ^yJtA CA^p- SySji^ 

A_*j 2 j jX A^_*3 tjj Nl ( jX 5 Jo AX O N (Jj-yaA-l - (j^l ^Jo>- - L^Jx 

A—olS3} oAjL-PxjJl CAXool y Sij i(^_3-t_Jl s-L* Aj>^ioa = (JyJAl 3 *-Jr?“ 320000) Ao>-yA_U ^ya 

f.f. e- 

£■ l ) ( > _£^y— 1 jy 1 (3 ^ ^7 C- lyy ^ 1 C A >-yAl 1 ^j_-A A 3 IxJ 1 L-Jlo<**. 11 ^5 1 J 1^ ^ 1 3 1—$AX lyy 

.^3y^3l 


( j_oa A_*j2jO loyxAl CA^- L-Jy^i-I £7^0 lj ^v3*2l j^yl? ^Jo*- 3 W 3 ^^" 3i 

A_JLlJ\j ^y\_Jo x»-_!j iA_Jlc- AqjLvQ. Asl A^Jj Oli j CAjcfljjoa Ay>-\joL I^jLs - Aj>-yiil 

y2>\ _rf^Nl y2—XJ (jA]j^_$j y5 A^cA ^\_AjjU Aj^-U1 y^S3j aJ^jptlU Aji-lll 

4oJw_>aA- 1 jy^ A__o>-Iaj 1 (jlo Ux tA^ol jJl!1 j^o \jL*_5\j 4 aJja3x11 CjIoA^L oa^Jl 

Laaj 6<jlAi / Ija^} 15,5 ca^joI Cxy>“ c3 4,2 — 3,2 ( j-a 

l .^Aw^-3 3 oAw_)aA- 1 CU_i y£ ^J^lj 4(jlAJ / IjAj) 18 31AoJlaiJl ^oo 

• Aol jJiJl 


: JUVI ljV^Lu 

s^_>- 32000^5>xJl ao>»3«^) aJUJI aj>^JA 1 3 <> - 5 ^^ ^<4-all Jj-osA-l ( j^=l^1 

C-JaXl Lt^-o>- $A_*jjj^1 Aj>^AA 1 Oli y* oU>-Lwa 3 ^xlj)j pjJ c(^JjJAl 3 

oaIj cfAJ-A_S^ ^A 3lx A^oIaX Ar^J ^A^o2»\^^j3 1 A^^*ljJl l^-fl j^^- y2 

.. AFLP^Ia^^U JljjJl J-J^J1 xa__j A3^ 6Aj«_fljjoa A-oJo<oa ^o?ljX^ A^Loal 

oA_to A_xljy A_LxJ>tll d-flJ3 yy ^ 1 ( ^joa Cj'iA^ Jj^A-1 ^rruol 

j_j J} (_5 ^j_j Lif i(_Js-Lo ^ya A^hairXa CjUjlLo J Jj^\j <.l3UJ-1 l3j^ 3 o^MJl 

( ^£=U >0 <t^s>- ^l 313A-1 Xs^-jy^l ^ya O^^L-Jl oA Jt> AXljj (J^ ==L ^ 4 ^^A1 
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cUj £\)jjLlu) 


l>2500_ j ^ ^j^=u4_3 (^1 4aoU31 a>jaJ1 3 ^-a^al^II *.111 oN-a*^ y# Z65 Jl y>~ y^y> 

(JJV^^- 3 ^ <«» d*> O-A^l-l A»C>-bo^!l pUs^l ^a 4(J1 j^a)J / £-la l w^*SCa 

0_J— ;3-* (^3^" teljj Aj) <t^s>~j i((jl-\-ii] / s-la 3(> 7500 (33 > ‘ (3i o^-as) 

A C- (»> <-^>a ^3 £■ l—l 1 3 -^ A_ y~A L-Alyl<»la 5 (3 1 ^ 9^ -5 ^ “A-^ 4yy ^ ^ Cj^ I 5 O 1"AS 

3^ 3H > “ l3 _fl-!l / 3(> 1 500 (j) ^l_X^r oJo-aA-1 aJ*}1*31 oJJt> ya ^c^aJI 3^-^j 4 J 2 J 1 S jj^l 

3 ^^ 3 Jlj_>. a_^ 1 jj ^a_> Ai) .. 3 IjJl!I / *U 3p 3000 Jl_p- aS->1*J1 ^aJI 

• S-la 3(> 3 o^>La 4 yA-SJj ( 3 -^* 1 -A^S t\jjJL^ 3^-A9 

Ca\j jLu* 11 C-^_^- l ^7 c'jj 3 _^=l*j A jls 4 s.HI o JJ& j\5y Jj AiLs 2 ?NU 

}\&y>j 115"" o-Ac>- 0 \j 2-*2> li Si yS2-£~ j 4A>-^1JJ AjlAj yil 

4A_*j2j yil A_>-^111 ( J_ »j>Ao 4A__s3la-*-Sl A-s_a\j3l ojaJI 3 -a o^l 3 ^ 3j-s^i -1 3^=^1 1*5^ * 

-Ajyj 4 S- 1 yA 2 J>- 0.5 la 3 ^LjIJ Ajl ^Jfc^llJ 4 ^£^Ul)1 J j^ 2 S^A.\ L-AJCs^> 3 P -Ajyj ^ y^ 2 ^~ ( ^ 2 JUJ 

y— a £.|y»>> 4-1 O^lil 3 -a ^.^AS 4 A»c>-lo} 3^1*a IaJ t(^£.5lj3l x*-^yAjl J y^£~ l3Ucs^1 AjujI 3 ^ 

(_jl (^1 (i-l-j.i 3 4 —1 .. lol-AC* i —3 £- 1 ys^^'l o^lil A_«^S ^ Iajj *3 A^Ia^^Ij 4^^<^31 

A SjjjJsl ^1y>> i-l o^Lll ^Ijoj. 3 a -A-^j Ilf ^1 aj>- A_Jlc- 3 _^iaJl 3 ^U*Jl Olo ofi-Va^ 

-AS 0 JoJcl -1 0 *S^l* 2 l oJUb 3 l 4^>-*S 1 _^~Sh 

. C—> 1 ^^ U^jc^U ii 3 1 ^_a 1 3 -a-^~ 

:^j Lo IjJb 3 - 0 j 

3 —a 1 ^^_aiSLa jA—a OljLs-La 5 (jl_^>“ ^s^l ji l31a^JJ A^^J^sxi 1 j j *S 1 O^! AX-ljj -1 

. 1 )jj 31-AS 3^4-a A^ljj ^_Xjj 4 (ff-la j 4 —OlSCa (> 5000 (jl^>- 3 ^-A^-il) IajJL^ tf-lll 

3 a iw^_X$Ca a OljL-a 4 jlj>- yyO ,.<0 l31a^JJ A_L>JI?x 11 0 *S*iU^ AC-ljj -2 

jA—a OljLJ-a 9 (jl3"^°—i jj^ll 3 -a jilll 3 ^s Oj^Sjj la (jla^J {j\ 3 ^ 6 ^H1 

41 2 0_ 1 5 J 3 -'*" ^ c 3 1 #■ 1^ 3 ^° '—^>^■^^-11 ^ U <->j^s-a 1 l*-«_lC' 1 ^ 3 ^ 

. l)^-*-i*i A«*^>- y l*_la 1 . 5 1 J 3 ^- 1 -A^S 

(3 A_1C'3_3 3 Ajli 4A_>-yUJ Aa^ 1 a 1 1 *S 1 0*S^1*3 A^cjJU Ail tiUi ^ -3 

t- i. ^ f. ^ ^ 

3 ^ ^^ •• ^U° A^*-^La 3 ^ 3 !^ 3 ^ 4 SJ 0 I 3 JI Aj>-ylll ( j^-a 3 !*^ ^ 3 ^ 3 ^^ 
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s- 

j^Q. o 3 0l-^_9 0 3—(33 — 1 >~ A-^ 2 —^ ySJ|j 4 \ 3 JU>- 33 * I A-C-ljJ^ A~a jo>aa«_U 

• 3 jJ>“I AX-ljj 3 l^-rj Aj UL'^JCA^I 3 ^=uo 

a^_^jJIj 3.* $ j~^u* j I^jlo 3U: ^J1 JplJLlI 3^- ^^jlI! a^_^jJ\o L«I -4 

4 «_Jli-l A_o\i - 0 j*_j 5 ^ oL»£aj ^jL_i-l 3_^o (jUUj 4 

3$ 11 o-l_jaJ^I (3 ^>*^UJa aj\jlU a^Ijj 3 ^>yA\ J) AiLsb^L 4 £oo_aJL 

3 ^J 0 j^uA\ A^ 3£=LoJ Ajls - ff-lil OjAj 3I 4 ^ 3 ^j\ S-L* A^-^L® 3 1 4 A_J\jl)I Aj>-^-LU 3^a ( 3^0 

(Jj-s^2^- 3^0 JjIaII pIaaS^NI JIaSIoj 4 ^ 1 *iL^i^ s yij 

JLJUj 4 oN*>l~JI ojjb ^Ijj (j ULol ^>-Ia 1 I ^IjSlI a^Ijj a-oS^J -5 

.A^C- Ij^J \ Ajl 3 _^l 

4 A_a Jo?xA^_ 11 j$—£* 3^ (3^! I 3 A_>^JwJJ A_ ^jIaII AJ*}L»J*Jl oja]I l 31 l*S>I A-C-Ijj A-oS-LaJ “6 

a_1>-1aJI Ax-ljj 3 ^*^-1! a^x-JaS^ 4313^-1 0AU3J ajl^Li ^1I^Ij 3 xa^Ij 

iol aJlSI A^aJI ^UbjM I^Jaj j 4 j\j*Sll pL* 3 1 3 _^l Aj>-^La 3^3 3 ^*-> ( 3^1 3 1 4(^3l^-l j Aji-lU) 

4 A...^. < T 1 aJIj ( J-s_*p\pxil 3_A Jo Jodi 3^0 (jljJl s-LaaS^I 3^=UkJ Aols 4 Aj£-LJ| 

1&^jJws< 2J A-oiSo^l^ 

I £ $oliyjioi-lj 3^1jr^^1 1—Jjcxll ^c- aJUl)I I^jjj_aj sjoj^A-I I - 7 

.oUJlIj AojjSU ^1 JIU 


uL-uJI^uJ(( Potentilla3 urn ttl uL-jLuJI^Jl-H<^ duL-u?dim TSl -6 

:dU*Il2w$^^ Ij^ld AX*m ^111 jdjLa^JI 

.l3\_aA-Ij oJoAJtJl ojAaj CjIjIo Io*^L«-aA| ^J 1 o>- 3 ^Ao 

^ajLyo. j»-' 3U0 - _a loaL* 5 ^ jl p-IjJiS^ - A»i-U^JI oIoLjJI ojL^S^} 3^=1^!' 3^ 

oIjLo I^j ^a^jo 3^1 

3 L-l^!l s-LJoJI (JjL_^r (jA-Jjl ^3~LjlU oLolo 3^ l^oLoi- 33 ^-^ ^lAJi 0 } 

4A_j JJjkl (Jl_o>- 3 .l 3 JjLl I JJb 30 ^ _ W^3^ 3"* A5jA_*to3 AojJp jr^C- - J^Joklj 

( J Aj ol Lx 11 A_J^i-l p <» 211 ( J Iaj 4^ J 3 4000 3 <3 y^> I 

•‘’* J I (^3 ^L-^Ia^A I3 (0 Aj A^> ^ ** j I (3 J^® 3 Ia^AI3 0 Aj j 3 -J I 0 Jj3\JI ^I 
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cUj ^IjVI £\jjjum\ 


- (jA—Si y_A ^XySAo - -Lo£- \jo\ .A^oAJS AjJlAA“S Si (jAlo (3 j»l*AS j oJjJX- 

oJl_o\ww-J 1 o A_to ^J. -et.^- Jy>- J Sy*xA 1 ^"yJaj A»to^ .y-AAA 1 lAAo 3 j^j-o ti—bIjA jA 1 y«a AXyULa 

o J _ £j £_L*Jo A_jXlyy) 1 3 _ *£> AAA ^j_sc>- _ a ^y_£=uJA ( j_ a J-to^ ?A^*j15 A^j>- A>a L-ioyJaA 

3^ oJ toy ? Jo JXl 11 l 31 aJA yl ^L—JAAl _Si yl SylyA-1 CbA>y J A^jA y-* 3 ®-S?y-fiAl A^opliAl 

cA^jx AoW-^S d^l^-SU Jiilich 33 j^ JrLr* 3 oLJl *AAx 3 *^ jAI aAxJ^I joj^jJA 
jy^UI yAx Jij .((IHBT A*>LJ>1 l_j JSjljll b>-^]jjbCd -L^jlU ^ tjjlacJlj 
jJI tj> obXl tjj> jl lj.Lt.l5T\j t((Potentilla ia-baJI oUUJI ^.X j oL> :>jXl 

(J! Ol_Xl JJo JJij j<J (jl Juuj .JliJ-l *L«jU ^ Ijili Jjc£ JjJl jAjLaiJ olJI 

A-Xc- J_X jjXLJl i_X*j tyXll Ji-b jOj ^oll thaliana Arabidopsis olb 
3jJcu*o jJ> <JJi jb t(lHBT) J^jta ^ jl«j5” J JjJL> L»5 j .Cl \jj JjoiII olJI jO 
o^/l (j->- L_ui" XliX! &jUll oXJ JJJ i_aAa5”I - jUjS” ‘ ^ -* »O^J ^ .*Aj y]^ llSj 
(j> SI qjj AA.1 Lo>yJyjAxAS \j )q\ ( y^=A i yxJl Aj>y j A«^y ca< v)g7^.a oIjas caAJI jA*2^- 

(^Jly ^ XAAj\ ww>31 A 9 J yx3” 1 b— g.\j >-^ ^ 


^Jj_\ aCo Jiilich (Jj» jjj^jj ."l^Lo^_/^ cLto^A_oJo 

1,1 .A - JlC' \-0>-^i^«s^^0 l«0 1 

lj_to .(^\_^J_oLl vatAl (J^^- (3 ^jlxS^-Ju U^2 j\ 

Nj ^j-ls.jJ 1 3 y*2—£- 3^ b3^ >,,s ^ 3 31 o^jW^' y^A^ 

yA_3 I L_3-*-^“ S'"3 A_olj|j 0*^0 JotJ (JU>o) ^aJo C^-0>- tRdps 

iSA_ol a lie- (Jyjo L3j .oLA^ J5\ oA-<3* l3jj& 3Aj cl3Li?AA 

( ybl_fl^-1 3 ^ \_jJ\o>- l 3\_flA-1" (jli - 3A^^ C_^olA-l ^5 A_^sjIjj 3 ( ^§A\ - OyAS 

A L*j yA. 1 b-JA cjAJ 1yisj ^1 1 ^-y £?31 J1 Jyb^y iyA«sS^ A^^« 1^_3^ 13^*^^^A1 

y_^oSh 3. "l 31_flA-1 a^>*3_a 3 y^l cjALjAI J jc ^" Aij-to .. (3"AA.lyA*jJlj 

(3^y-^^-AJ *AoAi LAj Ay (JJ sAl 3: v^AtAI 3 4 -L_j_ 3*A 3—3*"^ 'Ajb ^c-ovOJ ^ 0 *“ SJoJX- CblyJX 

.(JyA-cA! 




cUj ^JjjjlujI 
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HjJLc^sJt ljLu 

}by «a] 4^3y^/2, ^xA. 1 L—*—1 (^ 3j)"y2. ^xA. 1 1.X& f’l-d-i-C' <\Sy 

:^j Li-^9 ^ y^y* fc o.Xj«X*Jl oJol^dj *Lo1jJl)1 XX^Jj 

t ^ 1 8 16 ^j—^ 1^A__J C y\^jyy3 1 1^ ^*-**Ai (3^ •vO^X-l. 1 1 -XJ& '•^" 1 

. / 1 3 £C^JlH (3 -Vj^j N Cftr^ 

^\jl\ ^Jqju^o J^Uo X^_^Jo IjJLySOl <~Jy^>- ijfCJyi 3> 1 »X>-I^Xj -2 

Cjyj^f l3 

4 £■ 1 j^^-U ^^yy _y i ’^ ^ ^*»—«* ^o ^ ^*-1 ^ ^ o^ ^-3 ^ ^»**-«3 ^c- ^ ^^ ^ y*^~ ^ — ^ 

A_i a^- ^^ a **j Ij y3 1^ ^j )yA _*>j^-flJ ^ y^^ _ \£* W, \y ^y^3 \ ^^ c3 ^ c3 ° ^__^1‘ ^ 3 ^-flJ 

• l3y^3j\ l^Jy*^-\y [£ys*£- 3^ 3 ‘Bj E (^^lx»<_flJ^ 


(^_obJI u j^JI ^o jol^r 1 . . JU) «_jUXajoJI ojllxo cuilix l^ifiJI 

^oaJI 

jjiJI 

OjjJI 

I9J4UI 


392 

372 

408 

399 

(1. g/Kcal) djolbJI 

14.3 

7.6 

10.2 

16.5 

(1. .g/g) 0-M9J4-II 

2.3 

2.2 

4.7 

6.3 

(I- g/g)u9“JI 

78.4 

80.4 

81.1 

69.0 

(1.. g/g) cLlIs vliljjoi&gjji 

3.8 

0.7 

2.1 

13.2 

(g 1. ./mg) jj^JI 

4.7 

0.6 

2.9 

4.4 

(g 1. ./mg) dLi>JI 


jv^aJI: Koziol, 1992 

Pj!^_JLa g.|j^_*5^ \_^U g-L/2. -flJl aJISj 4JLa.x3^L^1 oJjL 4_JIjl)1 A^oIjJlII ‘Lo-JlU j^iajj 

.g-E/sg)1 ^jjL^ 

^1 yv^ ^ g-1 -X—-^.S^ — Jl l3l >s) \ ~ 1-X^ ^Ijj^l ^-Xj>tX_*AAi — 4 

.xEs-Ls oL£=d olj^cJlj cj^LS ^1 -X>- I^Xj XJi Ij)^ 1 y\**£j ^j ^ y \&^-1 i w JlLC' 3 y>/2^~sf^y C^L^Ja^ 

• /% 9 5.8 X_Ow4^.*^ ^3^ ^ ^ g-1 -X^-li 1 1 L— Zys.^- (3^ y ^^-***^ 5 

^Lx:)! ^ojaJI y\ ^o»_aJl_j LLji^- X_ Cr ==u ^ <— ‘L^j3 -6 

.A*o1jJl 11 ^XLo-y5 (J^J-J < *^^-^ > 3r°^~ i^* M */*60 (J,} t J-vOj X^Jo Jy^ji-1 

( J> !l jjUaJI 0 *\ ^ Xj yl>3l YJhj> hcJ3\y3>- \ y\ Oli*Sll N oL-Jl EvJb -7 

.^+h}b\ j -\]j>JJ X-^Uco- L-^wXi 
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( J_JLa CoIcU-v^— 1 1 ( J_«A A_JJjJl J - L-Jj—J-l ( J_A ( jJl - jjLrfJl O^Lo ^-8 

.g.\jj]\ AX-ljL*£> 

.^iJu-flJlS^ ^ -Xs _ 9 

• l^s^^-d-i V3^tl 11 AX- ij)^ J 1 _ 10 

. (jj 1 — o^ ll 1 — ^aa*uJ 1 ^co jaJ 1) ^ Ic* 1 (3 1*1^1 £■ ^- 0 -*^ ^ 1 — 

a (3l 5 l ^"C-Jj _ uj \ jo ^ A >-j jj A >-^11 \ l ^ ^ 1 A^Jt^aIjL 1 (^_9^J^ 1 AX- — 

-Aj-U-LaJl J^pls-til 

A_Lai \'j. Jai Ol—jl^j J o-L_>-l^d.lj 6(3Si ol_^ l^-Jl ^J-vOJ N ^JjJl (3^|jNl AX-ijj - 

.JIIIaS'*^! 

^j^_> 3—^__^J! Jc- ( J_oju (ilS-L_>j 6AjA-La oU^j ^S_^ji $Aj-X*Jl oLJ<l ^C- JaJU^aSl Js-Lflj - 

.Jill ^lj JljjJl ^Sll 



(3*^' 

o-* c 


(11 oj)) 

^jLdl! 6 

i £L—1 0l^-Xi 1 ^li lj1~*^* 1 6 a1 1 1 

^1_flJjl Ou^>J oLXul ^j_A AjU I^JLa*£>jJ> (3|^3-1 ULo»-J 6L-A^^-1 A_^*tOl 
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120-90^^1 3 33—*vj Cj4 a 1.5— 1 4)ji> ‘•31 jJLjSO 1 oLi -1 

.Lijj 

0 ^ «aJ 13-—13 —^ ^-3*^ 1 3-*^^ 1 ^ 3^ 1 ^-*-*1*^ 3^ 1 2 

\j _ajJIj aJAsJ£- (jljJl oli C^jJ^J c^jcsi3^ 

3~v^- ^ (Jy H (J^o^L* j 2_SI o^l^j - lioj USlojI - (JjiJl JpLjj*^! (Jjl l_aLx^j 

.JO^O 3 l&j-i^9 LOyfJcv? \j 4 / 6-2 ( j-A 

Jjjca 3^2 C^o>- ‘jIjlS / oLi L-i-11120 - 100 U&j-Xi C^LoLj -3 

^jlj^_9 / xaj>- 800 - 500 3) *Loj3w«J3 (^jUiJl *yr*^ 6 i3 -X3 J 5 3 

.o^LjiJl -U£- 

4<U L*ilxil l3jij jail (3 Aj^—^sUJl t_Jj_»2-l (j—^ 2.5 - 2 ^yo ijl-)uajl J^jljys _ 4 

J 3 =-j 

3 J_3 _11 tA-j-xi-l ^Ij^l L_^j_k C-^- 3^ 1.5 — 1 

.(j33~3 

Ja_aj*^U 1 ^1 oL^ 1 oL-«5^ X33 31 4j> jji.1 3 J y^^A\ -5 

.(jlji / 3f 1000 33 ^ l $1 6 ^»-aJ 1 

ojj^- lul ^a_j>35 314 - \jJ3 (>oj\ jJ^l oL>-j^ ( j-a AJoLjLa l3j3^ 3 

.ajLLx^A.! A -^33 ^^331 l3j3^-11 ^aJo-\-SJ 1 j 43\3*3 ojijLJl 3_^®-^ 

:53^^v3^Jl tjJcJaLuJ 

3 3 ’^"Cr*~ f ^‘ — 5 ^ --<-«>-> £ Aj^\i 3 4^C^j^3« 1 3~£) 1 l3NI ( j-a 3^ 1 jlU-to 

31 3^^-^ (3 ^33 ' 4^j>3^^== : o ^ 11 l3j3^-1i 3 3i^ $4 ^l,i oixs 
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cUj ^_\jjJuuj\ 


_flJjl ^C- 4_2a j]\ (j\j2j}\ (J-*" 4 ) Asl-^“1 (d^-^ll ^yA 'j$ (jlc^j dlL-fc 

(^jJL^cJl jUa-a^ll (JjJaJb (JAjca £"j1jAj CU-^ •_^>*-Jl ^L-^> ^j3 JLa 3 500j jA-a 2 300 

.aj ol>j: 3 Sjl>1 A^o] JaSi jJ»l -k^ ^ioj <( Jl. 1 500 J1700 JA 

:OlxAJ^11 ry> \y^A\ 

800 3) 400 ( j_^j JjJajb Jcu-p- ^ja-a 3 000 ^ 3^ 

.<kj>yLA ^>-J^ 0j\Aa-j-J 3^^ a4-1 -I 2 ^Ljj CAJd^Jl 3 ^_La 

:<L^Jdt ol^ja-^il j-o IjJL^ll 

400 (j) 250 ( j_^a Jj_3aJfc ^jljAj ^jA-A 3 000 d-^JL> 3^ 

. Aj y*J* A>-^ 1“ Sj\Aa-j-J 3^^ -xi-1 Az^ojIa ^Loj CAJdJl (3 ^_L* 

^la <»o 

500 3i 800 ^ jlL^^I JjJajb Jjoca ^jIjaj cu-o- $ja-a 500 3i_^ lJ1 ^A^ ^ 
.aj^La oUj: 5 Sjl^3~1 a>-^-A 3-^1 -3-1 Ai^jjIa ^Loj cajl 31 3 j®-3 1 

: A»o 1 ^Jwj* 2 1 A^-^o ^ia L2.1 3^ 1 

000 J) 1 000 ^ jlk.Sl\ Jjkb Jj^. CJ ljo ^ 5JL. 2 300 - 1 500 ^1 

.Aj^La oUj: 7 Sjl^i-1 Aj>-^-J 3-^1 -3-1 .ja^o^La ^Loj cAJdJl 3 j®-3 2 

_>- ^ 1 i— ^a 7 ~>-1 ^JnJ 1 L—91 231^- AC^o^^Ji, 1 1 d-9I 




^31 t—Ala ^ 3 c3^_jk? ^ —^2-2«^J 

.Lyb.i.a’wa A^3 ^U3l (J j £ ~ == *l l^AJWj 3-1 1jJdSsjl -1 

.ULaja^3 ^jaj^ jLs<aA (^Q j £ ~~ = *^. (S 6 1 — 2 

21 11 jjJl_J1 Ja_j ^y> A^lJjll Jl^- (3 jSdj^U ^JjJl ^Ja^ll J^jlU L^flJLd? Jij 

Aibj\&j ^3 v° A\^ c^d 3 U^i 3 ojAllj l_3^v^LaJl d^dU>- 31 a^jIa^ 

^ 1 ^ ^ 1 3jf^ ~ O^j -X vO 11 *41 
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j\^Ji\ ^C3j 3500 ,Ji 3000 * U y y \jj&\ ^ j^JI 0 kJI_ 

.-Li 1 ^aJ\ 

itjJU^ail LjUt JlstOuVI 

VJ411 y&j iUJ.1 oUJ^. I 4 K" AXoJl ^ j ''*'* —< Ol ^ 

.<j>-'yu)'y (Jj-jLlj 

4_4^jy_jxil (^jSL^-fl^y ^ l^jj^>y l^iljLwy lyJO^l' <3ljj\ ^ —1 

L3y_Jl 4 _^A-\jcaj la_*J\ (j j»Ai^L^S l^jl L*5^ .4-J j2\ oAJL^i' y^Jajy 4((j\jo2i') ^J^!' 

• O'yJL5*sJJ ojijll? O^LiSj 

_ A y 2 L?*oJl 4_*A^X j^_XJ lAyljoy 4^)L>jjJJ l3LJ*^\] -Ly>- J-Ua^ _ 2 

• ojllji .1 (3 *•—*'_ y^>- y>j^=sr> 4 0y5y-^-" 4 j>w? JpLfli-l ^C- JX-L^ij tO^Lyb-fl-Sl 

^y a ■“ '' 4^'y^ 1 0y»X3 o'yy^-* ly-flJ' 1 £-|yX^-' 3 

^LaSjlj oyjL*ai'y 4_>U^*}U y£ j^ 22 *" c3 y>\^j72\\ ^*aJo L ^ i,>^1 

.lyu&l <y^s>- Jy\juo cc-JJLSI ysl yl c>o]| Jajub> 

• ^«a]Ij 3yy'^-*' t,- ^y^^'' ( t Jp y^L*xy^y y^o.^2.^7 — 4 

^ ] 1 ^o^»x x~ 1 |y 4__ol^.*'^jl 4 j<*< 1* i.\ y^~ 4^«u&-\Jl ^ll jy’ , *' s ^^' Oy^*^ 4.^3 lx 5 

yL$4-ly yL$4-l 4__Jo y>j-£=£ ^ 4^>L^1 $£-'-Xjl51 £ l^JL^jaj JJLX 4 jlsU 

4^«a] 1 11 3yy^ *■ *■»» ^ 1 (Q>y~ *■»» .3 4 51 ^ d«. 3y) 1 <.w 1 .(__)\-,*^i1 

^3 La\ .4^JJba]l y2?L«^l 45^^L^L^1 y-A oJo-Xjl] 1 (j) 4iU^NU 

3 \-2yyj \ y-A 7.23j 752.3 j /8.1 ^_i 4^>. (j s^>yil y^L^Sll 

.^11 ^C- 9 15>x^-Ay ly 6 lijx^-Ay 1y 

l.~.-v. »Q- ^ 4_1 y__i (. --\ ■>- l ^ *3 l t—y l_(23oy 6 (^-5 U ^ lj 4^^X 4^0 1 -XX” 0 31 6 

4_^j]l (j l3LJS(1 JjLJo o' CU-O jyy .4iU-l o^ll' ^y» 100 /^j>- 5.3 ly 2.49 o^J ^y'yO 
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cUj ^IjVl £\jjJujj\ 


^l *i/2 ■e^ LyS i 1 ^J. oXJ ^ ^ ' ' IsX V?' \~y 1 1 ^yS £^7 a-oIjJlSI 

• oJ^L1 

4__j1 _if jy^ ' «L-o.x*_U 3^ - J*- 3 '3^ (3 - 3^S3 l£_ y^- - ~l 

yA ■>. ?"t-^A. uC Li, 1^ x >0 ^ -~i1^ -X 3 -X3- 1^ _1 'S3 \~y Q <** 1 1 (Jp <Sy^~ l^ 3 *4-1^"' 

A__J*^Ijj d-fljl A JyL^- \ A _y? -X_5-X^-l A L&l y^~ iS jL^iJ ^^oLsJJ|j ijAjjpl Ij 

1 o^ L& 'c3 ' 3 ^ oL^^" • • ULi 2 J1 3 L^ L3-^ ^ L^® 3 1 

.0 1.5y'jJL»_s 
:<J!jjJOJl f\jS£*Ji\ 

. ^ 3-*^^ 1 1 ^Lfc^^Ll 1 (^3 \ _j^ 

3 Ol^A—jJo O-X.^- (j\ ( jy_£=u>_) ^j^ajLyQ. ■>- - 0 j 11 1 j_JLaSo1 ^0 ^^3wx<ll - (JyGjjLysil (_£ jJ 

.‘XJLc*^ ajj^I (3 ^L*-* ^1 AjiLij 

i^L^tusil c^\^aJi\ 

oLjISL®} lj_uS3l Lt^jJj aJ-xjlU objJLjJJ *9b jo _3jj 3 j jj t ~=>*) 1jjuSCil Lt^ -1 

(^LLn^-II <2jl 3i AiUb^Jlj C<Xj yZ>- ^>0- j*-*D U-vj-fcMS $4>y?L>- 

.ly^l 

^J-O-® CplcAx yoil ^2JO 3 3^““^ O' yl' ' 3 ^^' ®_/'-'^ 3 <y° ^jAJ^jLs-aJJ ^j^=UkJ -2 

-L_a^_< 3 ( jj£=u*j L>3 4(JjjLsisJl jl j\ (jU-^i^l ^1 oLaJsjlU 

.(^ y^>- oli 1 




cUj t [)VI 
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j£a) 


v—A c ^lj^ £.1^y>-l__> 1^ * -.^1 \ 4 C-l^yj Oi 1 1 A^)a.»11 l^S*” — 4 

jf^" 0^“4j 3 l) ij-s^apxil (Jl>ol 3*^ ^C- -X— ^ t4_iljs^xJsl 1 L-^l-os^l 



(Jyi3 I 3 olSUj 

v5>l IC- 3^" ^^1^X£-1 ^.*. 11 3^”^3 ^^^-'-‘•^■11 ® ^l«- 5 1^ oiJ^-2J^ l^-».^-d-> t ly^>-1^ 

l—o 1 ^ (_jl 1^& ^w^t - o1 1^ 1^ 1^-11 1&-X^JLfacki 

^J 3 A 3j-*-*j tOL_jJl ( J—4-^- J*^j>- yyj .AjyJl 3 0 Jy>-^-ll oIjJJlII "°j^S 

^Lj^- N 4A__jyJl y_^ a»v 2 _jl»-U ^L—oljjJl L_&y*^\ jl*j ((lyL^S^l^ ^1-L«} a-s-L^.C' <jl lxvh 
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-JpI .q > 1 ^t-a l^-^A A"* 4^\^_a ^T L-fl C_^l ^7L^~ ''^A 4oLJ3 o^-X^^ t—A 

.A_aJSLa^C> A-c>-Lj) Js^yJu JjljLa 1 jLj>- Jaxj l^jl ( 3^4 I JJfcj 4xJl*Jl 3 oU-Ull 

tlijttfoluUJjlllj&jXS 

ol_^ ^y 2 ^\_Jo J} 4A__ ; oAflLllI 3 11 ^1 -Xi>x^/AS yAy-J^Jl oL-a Jolj^ll 4_-JJaJl 3 -^ 

o\—J*A j a ^1-X3x^ tol J} 3 ^^) A - "U jpla. -*bl l C ^A_)jaJI j Aj-XxJI 3 A^ 

(jl 1 a_>j .a^_^\_U a LAjlSI cj>\ jj^Jl J^Aj>- jrlis) A ^ 

l^j-A_3 Ai fi.\y^>-\ -Uju 4Ajlaj jJJ A-oLy^XS^l oli y* yCJu j^hA~\ 

J^A a _^L 4^_ a")j\,\ CaL Jo-X^-j 4l^Lo-lxjj_ S^Uj] $4s>-jW\ 

.A^x.L»-lU A-JjaJ^j aA-\ 1 I oUll 

£ A <**, x >A 1 ^ L/aA -1 A^o AA ^ AJLCyd.^ ^-A^Xa A^^AA 1 a»c. AyA! A »3 ^ y^^A ^ ^ -^3 

S- £ M p. 

Oli^ 4A_,o^y*Jl o^_jyA-l A_,_1. 3 A_Jotll A_JLlJ| « A_J^sLdJ jj 2> 1 Jo-X^-j A—Aj^ J^' i>* 

•Aj-xJ-aJI ^y£- oLJA ^yA"^ Wd’j -xx.C' 4 j3jA-^ a^j>-\jo 
: 3 ^ (3 ^L-^oA^ a.jI ^-1 aJs^- (3 LJ^-^AlA^ b&yx^: 3 -^ 4-«-A3 j^d>-\ y2*-> jL Li -3 

: Luj ^^3^1 L3 I ~1 

. A-u&Ls ) 1 A_L—y^jA 1 A^^a ^ ^ (Al ^ Lo 4 1 ^ 1 4 ~1 L* <J 1 

JjL^Jl -l 3 ^J 3 ^ AJo-Jl 4-^i-l lyJu^ A_5jLy^C- A-s-dii- A^iX> ojL-P 

4^yC'U.Ij j»L-C-Ll(j A-^lLaJJ -X- 3 >- l-aIaS^ LSijl ^->3x^-3 .aJJ^- jl Ajv^Ja^ J^j 4Aj>^A 5 A^Lai 
oL^ _^L a_x^1jj ^j_£=Ui_j.. 3 j_A^ ^jLya^ (3 o-^LA” ^ -X—wki 4jddJl ^^LJl 

i^y^' 30) Ajt a11 L-A^— 3 A^ O - ^ A 3lc A^-4^__i —^—5 (_3^—^^ (3 >A^ 

^__s jJ^j £ ^—^LoN l^l-xix^l ( j£=u»_> (jA]L] ^(/ 35) oLujj ( l -Ar^ 

o\ _ o .a_}_xA-^axJ^ _ v^l^xiL a _ c* Ijj l ^3 t—. olv 2 _j ^ _ !l a-A>-LaJ 1 , 3^1 _ xll 3 xS_^A-l 

A__jj_xi A-v 2 "^ sIjoIaIa l^Lijj^l ^J-jj iLjLy^c- 4j^_Ji ^4,3 jj j 6 ^" Lj >, 3- a IjLj Loj^^JUJI 
cu_ 3 >- j—A*“A 0 ^^*AS s-l-xi pjj?x ^3 ^t 3 *~) aJNL i_3CL-o 1 Ji-Xxjj 4 Aj>^LU A^^ c 3 ^ 

l-aA^s^_>- 4Aj>^\,L d^olS^l ^A«l*i 4^^xUk.l <—aLoJI 3 ^_j 3 ^ 

/30) cu-jjJ 1 ( ^j_ a a_ ySj-^ oLl-\_ac <3 Loj^SC3L-31 <s a^j>.L y#j 4aJJ^. 

'A A-L*j^: LtK^3 A^O (J^ ^ ; (A?J-^A 


U^_P1 
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^ j-1 U | 0 — j L3 c((jlj\laJl A»*s>L>*) jJl £X_* 2 > 3 °J>J-^ O ^ 3 C-oJ^l A?xX_^A ( j^=l*j 

A^^C<v<** 11 A_C-1 A <y \q ) 1 (3 oA *A__j^\j^- A o* J) X,<vl»> l-aI *1 (—a!»o 

A^uA 1 £jl jSs*^ \j ) q\ AJlix3 AjjaJI A^x^il Jl^xA^l yt==u±j L3"* iA.LalS'Ail 

.(13 j2l> '/. 40) y* a_JIc 

:(Solanum melongena ^l^jiLdl) Salicornia bigelovi-2 

3_»^xXj .. A-ol^-iLJl A-l.* */a q)\ yA 3Olo 2 jsJI A-o^xJIIj ((^a4-1)) 

^_*4^1 olJLLa (jl Ajilxjj cA-ol^yL^i^l A^i^ A-olyi^j^l ^Lb -11 3 ®_/^ == V A>-^lll 

^cJp 3 ^axJl o|»A j>AAAsj cAxjLtJl A^xJtJl AoLxJl A>-1 ^aAxjj .AXjLl 

^oo (jl^-iLJl yA A_aAxi£- l 3L_*£>1 .^JlxJl yA A_aAj^- (3 l 3L_*£>I o.iAxX_* 

^ 1 y c —r=> 1 -\J \ 1 O 1 013 j 1—1 o j ^ A \&>yS> \y 4 (J)_^JJ lj ^>3- 1 j J^-xJ 1 AaJjl^- jj L*j 

(3 A^ 2 1x3 l ^ > 1 1 *.u «a! 1 1 .) A«*^C- ^ l o 1 . • 3 ^ 1 1 1 ^ 1 1 1 ^J^_*^A 1 

• \y 1 ^j /2 ^ A a^ ^ a] 1 J 1 1 ^T ^l-C* 

Capsicum Annuum: jWI Jilitt -3 

ft * ft 

o Aj A£- l 3L_*2>1 AC-ljj OyJtJjl .. aJjAxII A^-jiU •• Aa^t=o 2 1 ojLflJi il AjJs^jO 

( J_aJmjl ( 3 j) X^r .. s-l-A_xl! CU^-A?xX _**»\j t^lxJl s\£-\ 3 ^-s^xJl Axj AJL« 

3 <: ~~=33 xlall A_CoN oLjJI •• (J^J C yyz^yji} 1 yA Ax_aj j-a oLJ" 

3 j 2 Aj 2 _ 11 ^L»J 0 -A>- 1 33 II y*^/2l J .. LaiJ 1 0 Aj>- 1 A_Ld_5 

<■** ^ >" 1 A ■>. > 1-«»^^S^ 33__a 9 AC- (3^” (^^ 4 X^ 7 ^ C*^|lx3^ ^aXxj ^ 1 

• -3o^o^.^-x. *, * 1 

Cyamopsis tetragonoloba: -4 

3 ^^ xll 3 oj^_£=u ^j 3 _j .. a >jaJJ a *_AjjA .1 Aj^LflJij 4 Aj>-^A_13 1 — 3 ^ ‘—A 1-4 

0 jS~jj l_a j__ xJl (jl A aA*j CA_^o»- 3_y^A^ ( tm $j\s>x+&j Laj ji} 3 Ail^ - ^ Aili-I ojli-1 

L-g-.-ixS^ (3 AXjaJI *-\y>-\ |>Aj>tX_^j cA_*i2xJl (Jjj-flJl 3^•• J?r*~ ®JjN 

^3_ a _ Zi j\ j\^2. pA3 tI _s-lj_^ Co Aj AC- Ax?w? ASl^Oj^l^xil .. A-sJuUJ 

_yO (3^ °J 3 A 5 ^3^_X^- .. I -Si JN 3 S ^jf' ^^ (3“A x£jL-Al ^ 3^X A__j3x>-''^I 

1 y a^\»ov^ ^***^^3 c3 (3*^^ i^L3^xS"*^lxJl 
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Cucumis sativus: jLobJI -5 

£-1 _ £-\ _ ~ _s .. a_ala_a^**!^**^- ta^C-^jill a 1 . ■/-> all 

JsjJ .. L_J J C *J 1 ’>- A^_txi oMTlO j) J Ajl Jo (jl jJiXxjj 4^11*11 

_**^1 3 <hxjj ^30 J^-J^ilj Cj A 3^^1^-^Al 1 J^>- Jw 02 ^s yCJt->j 3 I li-jlU 

£■ 1 ^ 4 _^>- .. 1^-a-L^-axA 1 (3 -XX^ l-A^ I 3 11 I 3 lj^-«J 1 a*o -Xxl 1 

^ i l. -a.S** A^^, ,yC?^ 0^y^Jcol 1 $l^.aA^-a^U 3 J.a, ^Q < yS ^ 3 ll* 1 ^4 a,^Q C- OJy-Jui Ao-Xxjll 

.^j^Otll ^X^-l 1 C*^- ^MjJlj^l (jlli (3 W 3 jlA-1 Jj£\JO ^*}lxS 

Brassica juncea: J^jitlt -6 

ol a** X ,-Q -A fl“< ^ .. 0 J 3 I— Al -r >-*j\^1\ ^3 ^ 33 ——^ ^ AwOwkl. *i <0 1 1 A_1 a. yO Q 1 1 (3"^ ^J> 3 ^’ Ojl-O 

l —£y>- l 31 _aJ*-! jJ_a^^o •• ^jjl-OLa JJj^lj 3wJ1 3 O 00 L»JJo cJa-^Nl 3yJtJl (3 (J^^l 

l ^JLo \ *5*" caLI^ 11 ^1j_ol 3 A-o^Uill A_j^Jall (3^33^ j»Jo>oL-3! .. aLi-^xII Aj>-^U.lj 

3I33I 33 •• I 3 1 ^3 5 3 ^ ^ l »s 3 ^-~—*» * 3 jA 1 ®j> 3 Jo l) 3 -N^^H JJj^l 3 ^ 33-3 

A-J^jJL 1 «Olo 1 (Jj^— ^*“1 Ol O £_JJ»Jo .. Jo J^-lj C j A ^O^bLoijl 3 ^ j-* A_a_a3 ^C- (Jj^A-l 

3 <34— £=o (jl—I'll ^ol_o*^L>- 3 l $ * , }y^ m j _ v^>^ 11 $" a_L3jJ1 3 ^^*-l >< ^ l)^^’ ^* 1 ^- 1 ^ 

.0^laii-1 CjUIaJI aSI^o 3 W^° A_L 3 jJl 3 jU11 aJI3*)^ • AojXI^ 

mL ycopersicon esculentu: ( jjjjJuJi -7 

.. U^lLJl Jot -5 A^s-dJb^l C-^-0>- 3^5 A^o IjJl A^O jil ( Jj^-J 4 ^JUl 11 3 y^hi~\ joJbl Jj>l ( J^»J 
oli (j) l^j\JL_i 3 j j L$jl* ^3331^ ^3^^! jJcjljj 6 A 3 l^-iLJl aA^ y^tf 11 J) 

oA-iol j 4 (jA-w^SslA 3 ^3 ■■ “^33^“^ 1 ^=*j_ 3®1 (3j|3^ 3 3^-^ 1 jo>- 030L0211 

3^y2. Jtl'j ajj-i J 1 J. 3 ^Jy^*0L^*.J A 3 jo 0^-«jl 1 j!^ 3 ^ • 1 *^ 33^3 L^l ^^ 

lx <^lj l_3U 2 J J iO>Jo .. 03 X ^=0 L^-Jou ^Jloooj ^(ojjLtj^) 03 ^ 3 !! A-oal-oallj AjjlxJl A^sl-oallj 

3 l-a 1 i^- •• Ala^^lU Ao> 3 l_U ( J_< 40 >iJo L^S" tA*>-UU L-ic^laJl 3 ^ 

4s-lj_^ 3 ! oo Oli L^iU_o?l ^>—lajco .. j£\j\ Ol 3 OjClo 10 3 olj^oJ - 3 5 ^yo U&ylaS (J-Lst^o 

e- s- s- fi- f- f- f- f- . fi. f. ^ 

j 131 3 ^ 13 ! 3 ^^>" 13 I c3-33 3 ^ 3 ^ 3 J 3 I ^Oj ?1 O 33 I 3 V -<0 l^-vaxj 3 ‘~~=>J 

3-05 033JjJl il^L^ol ( Jl 3 ) .. A^ocsJall 0J^S" *ill JlxS jl-O^ l ^3 6 U3 3^-^All 0 jLa ^C- 3 3^“ •• 

.^JxJlj 3-^^3 3H O^ 5 3^° ^13II (J^ 2 ^ 5 3 ^“ 
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Vigna unguiculata: ^LujAJl -8 

A. > -^AA» 1 -o. .. I *, Q ^ ^ 1 A_ C A_A ^ .,( ? -i>J 1 A_i.^y2..flJ1 (l j C ^ Ao 

$aALA -1 A-olyL^^ll J^Lll aJ^^ Cojli -1 OliLxJl 3 aJJJjlII 

A . ^ p 

A_3ljjl JjxJt^JLs Co 3 > “ 1 j-* 3 A^l-\ p-Cl3 ( j^=u>j .. jJ >-1 A-ol JX- j*^2S>- 2 

A. jLteJlJi aJs-JlII a Jjiji ^c< Ljj CA ,0 1 y^-\ l 3*^L_X S ^3 £-l-^-*AJ ij Av^a Aj^-jliaJl £- 1 yv 2 *i-l 

A^3 IjAj .. \jb CA_3*J 1 j,j jJl (J^-^J C^_£^j >-1 A^jlA?! aA?jA^-j 

Ulj ..A-JlU 3 30j 22 jjAJl 3 

£A AjjljLa Cj\i 

Cucurbita pepo: Loij)^"fctt -9 

..^Cjs )a 23 _^1—*3“1 ^-v2. j ^ 11 A__X^ii 1 aA* */2Q 11 Ji C$.1 j-^22>- j\ e-\ jJL^d jh oAj 

<j!SL_^ a«oa3x^ 3.. a__A-IA 1 oL_ 3 «U a jj^Al a-A^AaJI 3 < *^-l-^ jt Al aj>^AA 1 3 ^^^ 

3 * j —21 a_9jja 11 L*^S2l c^j\x*J1 l3MT ajlo ^ A-o^3-1j (J^^l j-^1 

^ 3 -^aA-\ _ojl_toj! ^jl l^S" cjLiii -1 3 ! c 3 j33A 3 *~ * /2 ^ ^ 3 -^^ ^ 3 ° 

a_ 3 ^ l *.>^^1 1 iSj) -^A***. 3-1 3-x._c -3 ciA-w^^A .1 3 

a__ ; sJlp 0 ^xll.. 0 j _31 ( 3 2 £ j ^-^ ^LoIjJlSI oL_3»1 3 I^Aj 3 ^cv^Jo <jA]3 ^olij^ 

p 

•A ^jysljL^j jAL^xil j |»^Jlj (jAJjiJl (j^ 2 ^ 3^ 2 !j olwLysljui-l^ 

Asparagus officinalis: - 10 

A_Lj>oil jU^-J -1 3 * *i<^ 1 «^^* fe 1 ^ CA^JLO^l aA ■>.*iiO (2 11 1 *X- L— ^ 1-0 

.. Uu^l u jXj A-3_3l ^^-1 3 ^*-^ 3 j^-^i •• j«a Aol-^ ^3 A 3 ^j 6 4->^3^AA 

^>J 1 JfiljXo IjfXJJa 3 k,J CA^ 2 JIaAj 3 ^ 3 ljjlj ^ 3 ^ 3 ^ A^oLo ^_33 ^AwJLxj 

10 ^ 1 ^^ OjAil .. a_^ 2 jl !1 a^x!(33 '* al*ai 15-12 sjA a.^UA .1 

cKj^A ^—J l !■>.•£ IjlAlU 31* * ^ 3 ^ X^_)^ C A o 1 -XAJ1 A 1 ^3 1 -w*~ ^j_^ C 

-o^-flA 3 3^23 (_^y w ^^^“*11 ^ 33 1 L— 

.A^x^^Lll l33^3 3 ^ 
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sLablab purpureus o^LcUl -11 

Oli A-Ja^Jl 4 jj^ 3 j CAjLsJli-l Aj>-^LU .. 4_JjjLJl J-J-^Ap-til ^ Ail j^^-i 

^jh. ju .ilA—C'! 3 ^_sl3-l j,jA _Al .. (J)Ij Jj^lJlj 4 jLLx5>x 11 (Jl^AL^l 

i^j .. j^jlAI * 4__^o jJlAI ^IpU-U (3 jj^ ^ j^Lvoi^ j&~\ jcjuj c^UlLJI l31ju^1 

... m 4_JljN $L 3 ^I J ^ 3 1 a_^ 1 ..^ic- l^s_^ dJJAl ^-LoLwJl o^La 3 ^ aj>w?UJ 1 jjjJI 

1 <3* c4__)jAJ l j^2—=>\ 2>L»_^5j 4^lo s-UaiSj cOUlj^^JJ l_jiA*3 LsL-A ^Ai*CL ^2 

^ 1 5-As^ *—~l 1 A Lj»-1 o^\ I 3 ^ lJ_ y^- ^Ai £ca A_j ^\ 3 As £>^-'*2 ^ o^JJ <—A * 

• 1 

Abelmoschus esculentus: ^wLl) -12 

Xjy-i j ‘W 2 ^A 1 J-^' Aj^uii-l cAjjUi -1 A_iws_^ 2 _aJ\ ^a (_£^Jbj oAo 

_a 4_^LJl ^a_Xxj .. oj 1j__i-l 4_] JJjlII <Lolyt_ *S)I\ C*LolAll 3 

0 '^A' j - 4 2 ^=- 2 ^ 4_a-<>5^ 3 ^ (^ y ^~j 6 |AI*J 1 (3 ®jlj^~L? L3\ji?-t]J "All LjJ 1 

C^j^S^Asj_ojJlj lA_Jjj 2 _S 1 { jh-^s^j (jyaLiJlj Cj B 6 j A *.—«*A-*-^Aa-gJ 1 3 ^ l^S"* c ((3 

-XpL^Jj .. ‘L-oljJiJl l3A_J^!I ^jhjuj ( JiLa c^LoAjca ^^Aa! o-LC- 3 l AiUbNU 

3 ^ ‘LyaAJl 3 o^>jA 4 ~o1jJl)1 L-^AJ^Ij jJjAAI jl ^LjJl 

(3 ojAl jz\\ Aol JJlII L-^LJN 1 j .. 4-^3 AI ^Uoa^!l 3 4^?Ly^Lol 4_AJA-JaJo (J *^A>- ( j^a 6 |*Al 

.4^0y3A' 0 LJ 2 JI 4j>o^? J^LiA -1 3 C4_Jlc- ^LyalJl 

: M ^=jljjlJr^^-13 

314 _lolll 5 . 1 Al L^iljjl I^p-a .1 o^jS "1 jij - blue panic" (iAUjAJl" 4 x>J A*j j 

(jAJ j]j $ j—pjJl 4_30 j^u 1 -L>- 4_j ji 42oJ - "(jU"_yk (_ 5 jIpoJ\ a-aai^I C)\j ‘•Aij^l 
.j»2 5 5 2j4> 31 1 ^j\jl_^i (JjA> 3 ^ M 4i^A«-*Jl 

(jlSj iojjbl _j ^jLjlJI jlSj C4 aJaJL^a ^ a 1 3 ^ ( J^a ^jJl lAjb 4 j 

j£\ 

.gLs^Ja^ j|jA j>~^ <* < ^j$\ oJ£~ \Jbj Co4X- jJ£~a 42oJ 3 ^ — 
ijjL^- 4 j*^Aj OlA 4^>o<Jl AJojJ 1 oJJb ^LajljLaj :4^s^O»Jl l^JOa^Afl^a _ 
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■ AjjaJI A^jJwa 4_aj\jLo _1 
• oLJJ 4^>-^La 4_ajljLo _ iw-J 
•J^“' ojl4 _aj\JLa _ ^ 

A iClJ.1 ■>. a l a *^i ■!** 1 1 A a . )1 A__^\_l^_ll ■>. 1. 1 (^Aj -A j 

oLJA j2>L*2*a j^L/2^a \jbj*3j3 ( Jj£=u*j ciAiLjAJl l^>-ll^: ^Jpl oLll O1-X-C- c*uAj>-L*J1 

J) —}\j <, (^y j ^jr^ ol^-^ ~ y^y-^ o“^jj - |°-^^) A-ol*Al o^lc^ll A$^Ao ^jjr> 

.A^-^AAI o Jo-X_2u j\ 4jA-La jS~ olp 

^ Jwu */2 _aJl C-_.o 1 JJfcj /.50 oLJA (3^° OlpJl lAjfc .i]*}l^ol _ 

oJ^_A> (__£^_Jl (3 A-a-Xi'xOo 11 ol—*11 (j—° 7.50 j l^o ai L3*^L_C' S yi 4 __*-o 5^ ^p (J j^sJ>~\ A-olSLa*^! 

■>. *.3^ 1 0 .J^_>- 1^ 011 (^Jj^ ''" —-O l <yS^“ .. .0 * 1 l*,^ ® 1*-^—^ ^L—£ 1 

. £-ljs_**<Jl 0»X>-1^ 0^L^a .s yol 1 

:L^wptx)l IAj-<o - 

Ojl J— >- Oli A__j^>- l3j^ 1? ^3 CA_ai_Xi£- A-JLuj 4 *j Jpj ^>_Jl ^C- Ojjj* a] oLJl 1-X^S 

A_oLjLJI o-X _& .XSj CAj>-^A11j olail l^jl ^1 Ailo} tos-lo) SjOj iA_Jlc 

^ / ^15,000 Jl J-^2 _j oL^j a_j>jL«j 4jj_*lll (j (^ / ^) 10,000 (Jl ajj^JI (j ^-4^ 

A—C-lj^JJ Aji-1_*p^O (J_*£>^1 (3 L^* W^- 3 aOOLA- 1 oJJb AX-ljj ( ^£=u>_) ^Jl AjjaJI (jlo lAjbj 

Ol-^_5 4 _jCU_jj^>- 1 -Xij 6Aj^l*Jl ^Ij^JJ 4ji-U & yf* U&L^ A_*t^_*toi-l oJJb ^Ai*CL*0sj tAj^ljJl 

/ ^j—>- 6000 Jlj_^- j-\_aj cA_oli aj>-^La oli Sj^j j (jAiUjlJl oLj iC'lj^J p 1995 plc» (3 

L_i-l^- A__j^>oJl O— -L_3j tJ 2 O 0 JU ^_^1 O^J 4 01 0,000 4i-Lo oL-a j 6(J^-1^ 

.1>U 

^Ljo^>U (jjjjoJl Jj^_*I 1 O-p- 60 *aIpS!1 j ^ Jij^J-1 oK-A^Li 4(jlli j 

.ojJO ^jliaJl l^aIjlSI oJw^ 2> 14 (jl 13 

N Cj4_J&jAJ l A So-pa ( J^_3 L-i'^lc-'^l J*a> L-*^i Ails tlfcjO 

.AjLpJl cfA«3 lfa»*S^ 1 L—^l*»^5^ 
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:j$3 jil - 

.a_Au / j \xSCto / As^L* ^1? 200 t_J,l^>- — 1 

.ajaJI 3 4J^>- 12 - 10 s-\y>\ ~ < -r > 

<ny&jj—> */. 18 - 15 i^\y>- ^c- ^£y£- i) SjjXJI 3 -* jcl*2 —^ 

^AJ&J 

^_ <^Al ^C- (_^jJCo OlSl^cA-l <j} Cs^>- S(<Lol$j)1 A«o»-UJl L^* 

.(jAjL)jAJl ^*5-00 (J^£=U A3j 4^Mj2Xj S ^\j caU^2j 

1_*j>jj cJa _03 Ol y _ *n y 'ijjjXj o^lc-) J} N (jAlAAs toy±*j* (JAjIj^-LJI AJAj —Jb 

tjj^_Jl A__iaj jb jlxS2$Al oAAjj>- jA^ 5-4 (j) N) jliSCil 1*5"" coaAI dU: 3 -* J ^b\ 

.cS^\y>~ jAJT 4 J} 3 ^jjo ^JiS2j3 AjL j-laJ 4^jJL) j 


* * 

ca_>-^AU ( j _a oj)y* 2 _iU (^^lj iI (3 aj>-^AU^gIj ( j-^ a^*AJ aJUls aJL^A? a^j>AA 1 axAjjA axj 

1 j 4AJoA^^-l A^-1 (3 A^a A^tAxA \ ^J-os^ l^A 1 ^A^ 1 A^-^A*AJ A^^ Ac«.^A 1 laAAaA l 

^J-s—*^l^AA A —yy y — X^j C(3^— >■ ^ A—^>-lj 4A^A—^— )\y^yj C_9^" A^-^AA 1 ^J.*-* ^ * 

4 CASjJl jA^j A^Li-C- l^jl 4Aj>-^AU J^»-3*Co jjl Ol Aj^CAjN Aj aA_ 0 j aJL> ^A> Aj>-^A*AJ aAA-^cAI 

a_^j>JA 1 oL_jL_J 1 \_* 1 .. ( 3 j-Ai“(j (3 Ad 1 ^JCJ^IA^A 1 ® AA4 l^J 1 l *5'"' 4 A«j2-aS^ aA V^-C> C^AJsXj^ 

• • ^jA\—x.l 1 3 A AjA^A aaI 1 l^A 1 3 ^^-^ CA-o* 4A«^_i*i^3 A^^A^o A-5oicJA^" l ^ 1 sC- A^^ y^S3 

oI_jUaA oA to 3 ^ \$ 1 a»_ p\j tA>“ a^JAI aX'Ij^JI 3 ^^AAI oALaA |» 1 a 3 tla*j 1 yy^-t 3 -^ 

a_^^AAI oL_jL_A 1 ybyi1 <w^£ IAJ ^L^_* aj>^AA 1 ( JA^- oIa? ^AtoA ^aao 

.A_Jlc A^j>-lxj} 4 ^aAJ aAj\A ( J-wy^>l^- jj J y*£2 <Ly£: 4?jjaJ\ 
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Ghaf trees of the treasures of nature 

44_j jA-\ (j a__*^11 jU^^I ^y> Prosopis juliflora l 3U-I jU^il jCju 

Sj 1j_i-1 oL_>-^^ J «>j>Co jJj Si Ajjl1 j I ^y» to ^JocAA A-JU-Jl IjbJol^dj 

A_ <o^-U jW^_ j*yJi5j 4^U Aj^A-I oLAjixl! L$A-*^- (jj AiLi?^!lj 4l31aA-Ij J?>la» Slj 


1 *£•{£ _,r-^ °S-o»j AjjA-51 (3 Aj>-^UJ IfrL^-j CAjLulA-l A^A-£^]1 (3 AX-ljJ^-U 

‘L^j aJ^jshAA A-JLuJl £.1jr^JS L-A^SolSJ AX-yv-uj tU&yjl^=u aAj LSajl L-iLi-S 

A L-L_5>lA 1 -L_5>^j 1—<kS^ .. £-l_lA *® -Lou OliLJ. AojaJI (3 ^ouo CXo>- 

ft s. 

d»*—*—o—11 <1*. 4^1—^* 1 0-L& A„»_^_&1 o JX- A-»A-«aJ 1^ 

A_ajp~\ £_A ^]1 Ol-Lyi2^ A-^li) (3 l^l-L>LL^l A_J\_*i AiUb^llj 4 a5^^lAA aJ-a y]l ^jL^SCll 

A_« *u L^Ax- Jus, j C^j>- A-al*Jl Ob&yUllJ jJLSS ciA!A5 j 4sAA jlijSS 

•jlAA L-X^-v^SS ^3 AijljJl lA>^Us> *}Lii9 4A_JLs^ 
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cUj £\)jjLlu) 


Prosopis juliflora bUM j\sxJfi iJSbJtj idbl olidlj JjJo- 


oi^llj 

i_ jLil 'ijSKjij 

Prosopis 

juliflora 

l 3\ a^JJ A Aj>j 1^>u2 11 jW^ (j ° lJ^Uq,.,? 

L.^J^w , oi Ail 3^l\j Sjl^__A-1 0»j 

.^U33 a_j j^-1 oLJjLlU 

iJUJl jol*U 

gj—li-l J(3 ^Sl o 


.. IjA-* (50) -Xji^j Lo 3i <—il^-l o 

3) L-ii__i"i jW^ <J(3j-*-ii Jj-^ 3j 

•'>(12) 

£U3jfl 

.J^a ( 1 ) ^C- -XjJ^j 3 J) L-ili-l o^-b>- jb-2> 

JLJI jia3 

Ol AJj)33 ^ *o\jo A * 53 ° 3^ 0 3'j>j' 

10 i^U-J A^j>- Jij Ij 4Ajo\j^La oJo-bCj 

.^\/i\ ^^>3 50 31 


3 31 33^ 

.Aji^S^ ojjj 

jUjVl 

(30) 31 J-*^j 4 a_Lj3 0j_3 l 3 L-ili-' sjjio 

3*A2j 4A ^£jC~* jS- 4s-L 3^ cA^oljla^l s-1jjLz? .. ^0 

3 ‘b_jj i3l 3^L_2>xll 4b(12) 31 oj^aJI 3 

^v-l^1 1 0 ^l <v > A^*^£> A«3>-1 «a! 1 1 

jjA-JI 
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1 Ix-C- 4S.iL>. iilj—il Jc- iSj^- iLjis oU^£-l 
^j-XC- L3li-lj 


l_j A_JLC- iwiLi-l jW 1 _4 j>t; _sbUi tjjjj&}\ j^Sju 

oLJjSCU i_^- i_=«-VS^ Ji--L_jj A_oljJ(Jl LpL«_*3 


ioji—ji-l t_jLi_i-'il ^_a l_3\_i-1 jW*_*A _i-1 J*—Zj£ 

.SjUxJl JL^I j P >X^CLou^^ 


t3 3-aJV <^1 jj—>■ ^Jp LSj-^^ l5j^T 

•1/^ ^0 (3*^ JP" (j^9 


jUa&*il 


4_ujJmJi A^wsJI 


4»»*3j A^CjJ 

oULp-^I 


jjaJ-I 


: tiLfcl I u LuJ Ajl^IjJI 4«5» f I 

M s- t- f. 

Ojj _^ <—olsI^A-A <_J^c^Ls $aJA*J1 a^jiA*J1 a_««jlS 1 oli l3A*J1 ^\j^\ jcjS 

a-slLJL-j &\ y^2_ji-l (jjj_aJl aj>w?U 1 tA^AS*bj cl3\jA-I aj 

<J (j k LJf £ C-A 1 (3^° ^-*-*^*^ Ajj «^A1 O3^ ® *AJ& ^ 6^A1 


X39-34 

L*bj^ 

r~ 

1 

00 

X 

Aj 


^UJl^ULh 

3 Jj aJI ^j^-^xJaJ" ^j_^=w A ^C- aJjJs 3 CXo-vi 1 A^_L*Jl O^xJl C*Jju jJLS 

(j) A_AjJlU L_J2__L*J1 {J^-^ 2 ^ 3 ^»-A^ (J^jsxk Z60 A^i ^Jd^90 (jl A-3AA-1 0 ^>*JtA Ajj-X_JI 

Cjl_aj^U <—*—J3-\ ^Ao} ®^bj <^AJ-^J OjjJ' o^bj (jb oJJfc C-JLo bS"” Cc-A^Li -1 jAaj^I 

(jA]-\5^ dL^SCil aJ3j .. aJlA_*A1 3 a^-^aA^ l 3AA-1 ^b>xJul oj^ Cxp^A? a^ 3 ®^bj ^ 
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cUj ^_\jjJuuj\ 


A-jl )^.>-^_] AO\j <.^\ _xdil 4-_> jJu l 3\__*J1 jdOl (J)j^5 j»l.x3dd (J y>~ O^d 

(Jjj ^ ^_k^xJb® e^Ljj dL -j AjU cdl3-l jdol <J)jj-^ oj*a]1 <^j\p*b d-AOd do LaJJX- 

C- j La-dO 4 _o\j Ji>-^_J cL/2-d (ij *^* 45 J) J-ycaj A^_Oo 

dold d- xd d 9 — A >-j Jda _ joj — l 313-1 6 ^Ss-d 1 o-wd (<_r“V.J-^) 


.X30 J} o^Lj 4 AjL)o>J 3 AX'lj^i.l oljlj^ dj>j^ s^loj i3 dJij 4 j)a*)J 


:c3LA*I AjsJj^ iJljLaJl A-oLwd-j^]l ^1^11 5*^ 

Oocdd 4_J>L_*_dC] 1 3j_U ( j ^ -dO-A^Jl ^C- l ^ > 1^X->-lj l.—^l3-l ^ 1 jdo 

.A**lali j\2>\jl*S\j A^jL^^SvJI j 4-oljd old 1 ydi ^ ^ o Joldlj d*od id ^JnJI j t aJL*j2-) 1 

XJIjlaJI <l 3UM jdtd ^Jb\ l Jj-Lil ^3J 


ilUillaljil 


Beta-phenethylamine and tryptamine 

Prosopis alba 

Tryptamine- Phenethylamine 

derivatives 

Prosopis alpataco 

Tryptamine- Phenethylamine 

derivatives 

Prosopis argentina 

Beta-phenethylamine and derivatives 

plus tryptamine 

Prosposis chilensis 

Exudate contains tryptamine. 

Phenethylamine derivatives 

Prosopis argentina 

Tyramine and N tryptamine 

Prosopis glandulosa 

HTP and tryptamine-5 

Prosopis juliflora 

Eleagnine and N- acetyltrypyamine 

Prosopis nigra 

Tryptamine. Phenethylamine 

derivatives 

Prosopis pugionata 

Phenethylamine 

Prosopis tamarugo 
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s- s- 

3 4_ -^>\s>~j fc4^_^\JLS 1 A_JA_Jl L-3jj )ai' 3 3^1 1 J 3 t-A> 2 1 ^a l3U*-1 o j2*-Zj JyJU 

y a-C- 3 ) L_iL^>-l 3 ^ 2 —£ — ® j ^-^—^ ( ^13aJ (_£ja 3-1 ^j-djsxll (jj C^c>- $Aojlj^^ll 

0 jL_J>j 3 ^-11—31 ®3^ ^ J)J-^->“ 4$A U 3^ (JJ^ 2 ' 1"3 ^ — 3^a (30) 

Olj4_9 l3LoA- 1 o 3 s ? 6 _£> J^o" L3" .. ^C^-^aj 3 ^ L^jjjJii SAoj^l Ajij_v 2 j>- 

l*^3j 6 j»lxll jl-X^a 3^ ^1^JLo (jDi ( j^a ^33J 4 ®-^3^ Ajj\Jl J ( j-* aIj3^ 

:l 3L^I Jo 3 ^J^ U ^2 JU JA*o 3 > 

^j\_oj)^\3 1 3 (^J_X^- 1 J cAl—o 3 ^JJ 1 A a~>- l * 1 C- l o<v"^ Ao^ A _1 1 ^-flJ ^ ^® 

.3 

•J^-\ 3 ^1 A^i jjjO ^311-1 j 3 ^il Jojj • 

s ^>33 ojr 1 _^^31 -Xa-^5* 1 (Jjl <^s\s>~j ca^L^JI o31x31 a^j-o • 

.*3/M 3 SjLiJl olilxUj jUJl ^3-^ jW^l ^j-£> • 

.a^L^JJ 3 ^) 3 ^ (-5^ S*'^"^ ^ l33-1 1)3 A**)gil c^aj! • 

.AJLCAa <Ls £*y> L -' ) H o 3 AwO^I*_>- oj3 l311“1 • 

-3^>xJlL 3 1-Lc>- 3 "l31x)1 0 J^~Z> L&jl jCjU • 

3-Laj tA^x i 3 a 33 A-o3*£^^ ^ 31 ' <j«* JoAxJJ ll^A 3 a^. l311“1 jIa^JlI Jy^> • 

.Xd-s ^3 ’^3o!a31 

j L 23 A_ 5 ^iisiA 3 H-*-a 3 i ^ 3 _u (j—° l 3 \_ 3 -i 0 y>^ j 3 j^ 33 ^^ ^j^i £&***x\ jy*-* • 

.a^Ij3' 3^' J5 ^' Cr* • x i' x *^ Jjjlll 3>3 4 -^-Jkl tFusarium oxysporum 

3 >-j3v3^ j ^1 c3 — 3^_3*r^ c 'l^l-*-ll — t —^3~1 ^3x-A>l • 

.pic* -Au 33 Ao^a^I y*2~>- 0 jUj 33UJ ^AojA^^ 

• A^l^fi^31 CA-»-ao 3 A-llull ^ \s^l*j*^ \ L-313-1 jj&xj • 

.^ 33 ^ 3 l311-1 • 
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cUj ^_\jjJuuj\ 


■'■*■*■ *■ ^ 0-A. ,.<vC--lT ^( 4^ * * ^a- ^^-9 ^ £J^9^ C_^<i )a i > ^l_*--wO>-1 ® 

^ A^o 1 »*aJ ^ 1 /QO^JsJj^ 1^ ^C-aIo^I AoAl«.^-l t^' 

.Ujii-j tiiJkjjJ-1 JSCJl 

.A^vb.iptJ^a A^olll l^j\o>-LjoA • 

:3L*JI jLuiu jh?(t>7tl Akml^J^UUpl jLuSJl uxaJ uljdL4j 

4A-^_Oj OljA A oJotJ l3UA jL^iIj aL^I* u_LajJI (jL^SsJl cu^Ij aJLjJ^-^ o 

!^J L<»^9 L^-LoJ^- 

.A^JuJl L-^o^JaJl (jfcu^£- ^C- (J-«^J c4iio_AJ A_aj-W? Aobj^CLaj - 1 
.Aoa 1 JJlA^I 1 4o./^i AjjjjiaJl lAIo JjA-oJo -2 

.A-ol j>j\a}\ Aj^aA i ^2j\^/ 2,’>- ^y^jj^CLi AjL jJaJl (jAAj ^j^j -3 
.1^9 Ao y^yS\ ojlll o^Ijj^ cAjjaJI Ao yS2~>- ^C- —4 

p. p 

.^\jis>~\j < ^\j-* ( jya A^^iall aAj 2 1 j|^M _^ijj -5 

. A^JL>—31 A^>. l^»faAA«*^^ aJ oJ A^o^ A«*_<o Al, 1 1 ~ 6 

^jL_JtS2l CX—s^Ij (3 A—*-*AJ (3j—SaJl (3 A AjjloLa tlo jLa A_aJSA j^X- aJL Jy^ - 7 

.^UJI 

_a $ A_3-l oLjoS3l ( JjA Jo-X jAI Ao^Jl oLoA-1 la-wVxA \AoljLa 1 J^a aJL>^J aJl (jAio JjXXJ -8 

.AjlsIj Ol j£*s>-j Cj\j\^s>-j jy Js> 

ajuAJ Ijj> Awo^ll l31»M 3 } JjAiJI 3j 

jlJI A-JoJjj 3 -4-^ j-* Ajj j ojlc-jj 3 jAaJI Ail£=o L^jL^* 

. 0 jl^SOlj cAAjI 
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^LiLill J-fc^ll 




s uliufttlj jLtJI jLw 

Ji-L-i o>^- l2 ’•J°j^ ^tJa-^ J-* / 70,8 s-lU (w^SjSvJl jl ttf.llI i^Sj^=o 

7 85 *LU JSjlj L^ t^Sh oLlI Jl*i y* Z97 jUJI eL* JSJtij <X 29,2 ^U1 

-4oy?yJl Ol5jJjkll aIxS^ ya 


^jA—Ju y a L_^_Lc- Ua 4 j Jot! oLJJ y 5 ^y>- oU-A y?ly>y 

:yj^!l J-alyil! ‘Ks^S^ 

yply-*^ oyJLflJI oLIJ J^Laj -1 

.ytf-Lo*-^ I ^ oUll ( JX'\_ij -2 

ttf-l_ll *-<Sy>~ c3 ojjy (jji Oif yl 4y_o-J1 4jd^h 

ttf-l—11 *-<£y>- c3 JajjjyD Ax^laiJ .. IpUjjI y&j 1 104,5 Ajjly (J^£=u 

^J. tA^Jl _2L yy^-t^^S* 1 o^^ £(Jj 1yLa Icy4-o\ j> 1 Col^s_2L»J 1 ^yyo 

Jjx-iJlj ^o?yay& L*5** ty\ly>-ya yuJL>s_2u yy>yj-X-^ll IjyS 
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cUj £\jjJuuj\ 


l^vs jo pl II o1_5jJ> Oi—^ -X-J& AajlO J^: 4 pH I p^yA- A^jaJLSl Ajcsj 2 .ll Aj?x*Joj 

(J> 11j 4 ^j 3Ijj—£ J l)1 9 (S x3^ju ^pill O \$j>y>- (j\j A 20 jp 4^_£^>-1 (S 'j^ j} Jl 

Q j‘ : r=r> A^^l^-jJ! Jajljjl ^)! (^l) olf_^*^l aLi q ^jLJ-iJl aJs-Oj ojl y>~ Aj>-^J ^AflJjl 1$JI (£j*il 

.(olSo^A-l (J\J O ^‘—=C> ^*Jl1J^jJ ^jli l ^$jJ A-UuC>-j)j Jws-Al Jajljjl l«JoU 4plil P(^^>. j>-l J 

JajIjij_JIj 44 _aJ OIXPtJL _11 ^_LflJl ^_Jj)jJlj 4pl_ll P(^y_>. JjSljLj AoljC_<7^1 ^j_£=Ld_3 |j] 

j_A-l - Ajli^ll ^C- Aoj.xS ijja 4A-oUj^flJl ^jhju $Aol5o^j>- A»Js«o^j Jwj»l 

.pUJ ^gt)g^»H jJtJlj Ojl^A-l Ol>-j J j^JcJl AIa>-j)jj AlslitS^ (3 ^JcJl - pUJ AojI^A- l 

tX-JU* l jaj^jsJ!J 4AolSo^>- A-Juc>-j^j-xj>l Jajljjl J^>o j} *-l*AJ J-JtJlj 

4pl_i! ^fLi*i |>-X3 t 2L^ 40lyXtsi-l ^j-a^CtSCl! (jl AiUj^L 4plll ^rla**» oj j^jaJl 1$-J} 

• AJ-a^ ^1 1^^** 

:jbtJl <3 

a xJ 1 j-xc* o Cy^ I 1 ax^Io ^1^°*^ 1 (^j^ o^" o^lj-C'^I^x-Al ol»*-p 

^j—p X99 ( j_^ ja_5"I ^?LjjcSI oj-& ( j-o .Lis ax^> ols 4A-sj (jvaJLC' 70 jiSJ) ^jl-Jl 

4 cI -* jij Ijm^ AI ^y -*'-“ 1 I 111 ^^l I ^ ^J^Al I ^ o 4^^*^_A I ^ ^1>^ I 

— ^j-wl poJ 1 — A ^2 aJl - u tool! (J— 6 (-5Jj—>"l ol j^j! _jlj^- (olai ^ J^v 2L ^C- -Xj>-^j (^*lll 

^jl_JftXj ^ 4A_ol«l]l ^__ j^j^I ^ i^y—^ aA* * ^.o A^-uA ^ iSAl^ 4ji^Al jjJU-^aII 

.Z0,1 

oLya j sjJL-JI {j\ J 3j 4jl_^j ^1 oLs-p j 5 Jo 1—^JI 2 ! ‘^P , y> Cy^t x3 AAjo>-! -ALj& 

j I j I j ^ ^ ^ ^ 1 ® l»*-dO ^ l^J I oj lo^o j I^wo-aJ ^ ojIL a p*^ 1 j ^ l^^A I 

11 o!J —_) 1—Ai 1 ol_— s-a j Cjla_L-« — 11 Ou« — i (3__^-Aj 1 ®-^ooj 4^l^xjl oIa-^ 
A_A^^j j — !ji_^ l_ojla5 — l^juo L»-aJ ^I^j^I oLs-^ Ojlixjj 4ol)gApxllj ^Ip^A 1 ol^ j 

.I 4 J-C' o^jj| jji^all ^j^l 1 *-A> xfAJi^ ^Jl 2 I 

_ll 4A j^5*Jl ol_i^13x11 j) ol la^Jslj jl>Jl oLo» j pj^wJlSAl oU/ ^ 2 _aj J 

J>A<AA ^ l (^ Ao A^UA^i (^)^ Ia^^ - I l *^ ^ ^ l^J I 1 ^ 1 aJ& p 1 -uA £ A 0 OJ l A.iA^"* X^ll^^S-fafcJ 

,« > ■■ 11 — ityj^ A—v^l>*^ —<3^1 ^ 2 _*o A.A- < A*_ii ^ 1 —fljj jl (^j^j eSjJl 4(j^o^S^ll 

(jl jl (jJ—Si J x3 _j*Z-**A ^ l^J A>-j-ll A^-*aA ol ^1 4jl5>^Jl pill jlj-«2L^«l 
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■ CjUjj^S 2l £"^Lo1 - Aj^ yydl 

•Aj^ y^dl “S^-l jJjJJ J^S ^yo 

£-jj_ydi :Jj^H (j-* ^Oa^sxilj jU>Jl oLyo j £yjjj S\J^-i !^ = *y. 

f . t s - 

•i3-j 01 £-» (_S-°^ :ciW!j ijpi 'xl 

:oik^iij jUJi z~yJi jiH \ ^jy]\ OjSii 

»■ £■ , ., £ 

oJju oL-a AIaD' <J 7" *ALa i 1 y£>J> j^-i 

(—42 0-\ &J t(^M a-JtJl _<lN 1J 60 jlOlj>-jJo L"^J>JlJ 6O^ Joe® - 1 

.(J J)V2a\\ *3^11 l3*^2c>-Ij 

A_>-j-La ^C- _**» CjL_?t_J1 oL_a_^ ^C- aJs^L^JLU Aj.X*J1 oLJ3 A^*So $ Jg-sL^jJl Jj^ca -2 

jl C(—4 j _ a]\j ^jOj—x Jl ULo $(—oJJfc JssL^uJl ON-Xjcaj tl^JLo A^la Jl AS^lgl' 

.ajjLojI 

j^y-> ol_ L^JStlU j\ oLs-A 3 J^-&4 ^ L$J ^Aj ^Jl oLJA *(^^ JjJl -3 

__, s - 

ijols l^i^Lo 3 

a_joLs-JJ .jg. \j>~j 3 ^ ^j oLJA 3 loljUl -4 

l—X-.Q ^Ic- Is 1 Ci, -a <aa X 1 \—4*t^ 2 1 ol a A A_^>-^A»*® ,J^ / j** 35 A^uAti L»)l **— 1 )g <aa! 1 

{ j^2,a^LJ - JssL^lJl (J-Ajca .il.^4 CU*o»- - z\ jZLoJ s £\ Js>- j-£^\ SjuSjJl\ o^JclJJ 

^__Aj y Ja>- 3L«-io \-®Juo ijA-^ / 34 oL2. A^5*J^*2l AJlJgJl Aj>-^L« 

ySj-Z s^Ljj Ji t o^ 1 ^J2J jjj ^ ^ ^..a^^-aaA 1 p' \*X- * S^j \ A.a-<a2^ 

oL«« ^Jj ^3sjJ 4 jA^ / 37 31 J-naSJJ tA^g^)g^»l' Atf^lgl' 3 

t/^ / 32 JJ i ^y2j2s>-d3 JIajlJ^ ^cjJ^- 3 *^>> 34^3 v—4jL>Jl oL-^ 3 i ^>»3A.l 

j»\ a \ Ja^_g-tll 3 :>* 34 ^ 1 °W 3 (3^”^ 

.31 ) / joj>- 15 31 Aj>-j_LU oLJ-a^ 2 j 

£-* oILa^-Uj oLya Aj>*3«A. (_5~43^ :3UJ1 
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cUj ^IjVl ^JjjjLlu) 


A sliiS" JilCU-o*- $AiliS01 tO\)a^»tl|j jlax-J' oL-a ^£-4La oi 

oL-a Aj>-^L® (3 C^“4•• Ajjl^>- A_>-^.} ^jb\ji£-\j j\ L^zju}^\ j\ Aj>-jW\ ^LfljjL £-111 

oLs-a AiljtS"" 3^6*-^ 3^-^ A-joj^S 3 L-fi-Lx^ oUa^p-tilj 

34 - 33 ^jA—J ^jljA __j A-^J^Jl oLJ^ A^-^L® -la-^yLa 3 _l£- LlL^_ 9 4 ( j^ d _*J| o^Ij^j AiliSO 1 
a. j lL^ ' 3 ^j-3-^ oWj^ $jA_S / 35 31 ^LjlSI 3 ^>-321 

.^>x2l oL_a A^-^j-® oA> L-JL-fi^“ (3 4^t)a<.3' 

:ulhn4ljjbu)l^ j^Lutll *Gj3jU 

JwtJb S-La <w->Lo>- ^j^rru-jj ^ Jo-lj ^^*2 _j —3\ (3 ^-*S>LlS 1 s-ljL S-^o 'h <*>yLa 

:LbJl 5j^l*i\j l^JLa 

A_j jJij (J_)^_*_a / L yJJ j\ sLyo (_j ^-vOJL*Jl ~ ^ALsxlIj jlsxJl (_j s-UL-11 S-La 

•j-A Jj«JIj jl “W 3 

LjSU^t lii (jA_*-a j-^S' J! A^cjJU pjljj A-SL>- 3 oUa-^til j\ jL>Jl -Luj 

o-La ^AjLa >^J^{| jy^x3 $Aj jjax-Jl AjL-Jl 3 aAx-\_Aj ^C,\ £.\JL> o-La -LLL*Jj 4 A_j jL^J-a 

1 al .. AJ **» (j j3~° 260 £-liL o-La ^)-o L«LLo 4AJL^« 140 -LaJ»-1j cJaJLs AJL^j 1 00 AjljLs 

AjLji? 3^^4 La L)jJL^i AJLa ij $AJL^« 4000 j-LAj AjLgj o-La <jU 4pLJJ *L_^jJ\j 

.jA-a 1 

: <lctiI uGLuJI ^Gjji ^ >3u)ldU* j»ld£uul 

£-1 J> p (J—^ /JL_*Jl OL^Ll>-1 j\Sj-J A-uA^S^ li-li-1 0 *^Ls^2JlU ^a5” 1 ^yA ol 

tp\ llj ^ jDj ^1 A_^U>- CA_-^3C JJ1 ^jlj_U ( j-a A-s^lS" Ol^l-Laj jA3 j3 ( J-a (jAJi \_aj 4 ^-L^Sj 

3 A_- ^ A-ol^^Ldl oJ oIjaII JiI-LC^AJ A_^*^>La Aj jJlj j^SjJ 3bJUj 

.A-a^LflJl AJL^i (j y*h£~ 

^Jl^-3-a 200 33 ^ ^ 1 Jij 13! Aj>- \3-1 (j \-flJ 1) AX- 33 3 ^ 1 A»)a*.a ^ -LflJ 

93 {£y^ Aj>-\_^11 o JJt> ya 4A_ill?»tll o-L-L>- A^X-ljJ) 4jl 

Jy^> (jU 4^ - iLL*i*^Jj .. ^'Ij^ll 3 j3xL^«1 ( j^=u>j j 4Ja_a3 jlxS3b ^J) 

(Jj3_jJ1 aI^sIp^-JJ $\^As^ -klii-l IlJ-^ l- 4oUliJU 13 ^>- 3 aj>-L-2.1 0 jjb ^ya 

x# A^jSh s ^s3j ^uiij 
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3 *J j—^^_ ^ JL> “ *4/2 2^*4 4J^_<l4' oJjL \jjLsb\ lijj 

4^_^ A_sli-1 jU_4' ^*4—> (3^3 |<>-Ja-X-a 3 O^JjxJl j' j\ j2*cS] 4j?xOo $4^*^M 

4_C'Ij 3 oL_4J a 4 LjJo j^Ly2 o JiU_^;) oj,j)ysi2_J o4^3'j4^ Uf o4i U)ls - Aili-I 

^ r'^'j 4( > _£-43!j <Jjl j_<»2l 4 (3 C(jU-Jl s-UaxJl os\jjj 

.*4-*-S l^JLo ^U-a La ^C- JaLa4-lj iol^JJ j*S- 

(JU>jC toU 4 _£^j 3' J to yJto l!1 J^aJI ( j-a ^j> 44 L-A^aJl (3 ( j^O> 

l ^~9j c 1949 |»U> 3*— 3 $4^_o4J1 4_4Ll)1 jju o ^SCaJJ j_^-b J3 o^j 6 °W 3 

oUu_Jlj 4«Juo3' ( > _^lj s il 3 '-^>* 4.43 ^5*3' oL-a 4jo^l3 <*s~\jj^\ oU ^1967 ^==o^ j\jj\ 

(SjjS 3 ? 3 3 £j ^>^-Ud-iJ 4^_oo 34 6 j- 2, 3' ^ 33 ' j 44 jj i^vflii 

4_i-Ua oL-a ooL^s X97 (j} 4^c>- S3 Jyj& S^SCaJl oJJfcj ..^s*3l oV-s-^a-s 

4a~U^ A /43 JjSl^J 4jUt-o^n 4 ju4j Ajj3>w 211 <j4 ciAJ-xSj i(oUa^-j jl^) 

.i-^LJl 

43>-4<4' |«JU<Jl ^jU>w? 3 ^4 jcl^ 41 X15 (jl 41978 CxX^~ j-4 -\Jj 

0^-4“* 130 4j>-U^_a o JJbj 4jL?xJ 1 ( ^ya l^Jj <o 443-141 43j>-l-\jlj 

l3U^u_3 3 40L_jL 41 ^_5^|jU ^jLa4.1 Oj^ ‘4jJl)1 ^Lo} c3 l-^l-^-^^l ^JiJlj 4oJo-\3l 

4«_aJ 54J 1 d^-A> ^J— 4 — dLwoJ Aj-XaJI 

yii jl ^ljCJ - ij^UaI3^!l 

4^_axJ1j ^J_/^_^3 4-Ut^j L_^Jl^==U JoJ^J 4^^U/ilsl oli 4oJws-fl^ _ ^ 

• 4 .^< aj U^*^l 1 


.AJlU 4-^JjUl (j^=J (jlj 44^xJU 


jj±y r 


‘JX- 


— jK*~ZL> _ 13 3"^° — ^ 3 2JL r^ ^3 Ul^ 1 JaUju-^il (J 

44^0 1j3 1 4_ uuJjJb\ ^\jb*£. _^jUjj 4lJ^. JaUj^jUll L-^JU^l /»1 j3x^«U 44j>3^-U 4_a^I_La 

^-^>- 4_jJ JjaJI ( j 3 ==i - < ^ ‘•^> 34 ^ S*^~ 6 ^ /::> S*^~ ^Uvhj jja 

3 ^*^^ 33 ^ ^ i ^^-^ > “ •j—^3^ °3^ ^3^ *^>3“^ °4& _3~*^ ^ 

3 ^ _ ^U' J3“ 3 ^ ^3-^ 3 ^^ 4 * 1413 ^^ ls^ -33^' cs-^4^ c3 l£°3 s ^->34 

^a_4jO l_*Sj .JJ_< 34 ^ 40 - 35 (J^O ^_j 3^ ^r > 3^ 4 j>3^ o' _33u .j^<34^ 5 

.4-s-aUJi oUU-J' ^ ij ) ^3 , '3^^ O"* o^j “^j3^ == v _ > r3' °3 s 
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cUj fcJjjJUu) 


1 a j\ 4Aj>-^-UJ aJ 1 _ <4 j?t2La Ao jJ CjIjLj ^1 J^xILwjI A^olSo*} Oj^l?! IL-L>*j 

IjLLjcl^I {(LjcJs AjSxlll oIAj) Halophytes JL 

^)1 4(3L~xll .o^yuuL-£ s-l-AC* j 1 4AoLC-^ A«*_*Jp jl^A ^1 o- 

^ JJcoj 1 $jLuj 0^ ‘(Planer’s grass J-J^Jl jl) Distichlis paleri oLi jjio 


o -X PxJ, 1 4—5 \ j L ^ Jj^5"” ** l!^ l£ *aJ 1 6 L1 C_4 A*o 1 J^-l1 4—1 

.A^£=u 

*>—^ Lo JJ 1 ^ l^_o 1 Cj~~^ ^ * /2 ) ^ ^ ^j^4\<aa 1 1 oJ l^-w-C- Jw^ c3"^^L -A3^ 

(J 4^1jJl]1 U y^~ l *i^-^J ‘Aj>-jLJJ l^-L^- Aj>-^J 4»^w^O»- l^~ a fly?*) ^O 4.<JUl A^Pxlll 

4jL^jl»I j\ ol j\ 4_j\jlc- 1 JjSJ a^J-U oLLJl ( j^a 3000 - 2000 <jo L* JLj& 

.jUxJI j^Jb ^Jlj ^Mangrove pJl oLLi 

oLjISJI o jr^ 5 ^ IsLi j-clS' ^sl 1 jo>-^> Ail (Ji 11998 ojj^j "ijA>-" jlil 

5^ <us>JtU otaUJl j^S" 1 (jl 1^>w2jlj 4 AaAJL>- £ ^'lj^]l (,_£ jLoaXS^il ^rllS^U o JS^\j 

oLa_*^ 11 Ao^sxJtJl ^1jJ^l CJiL" 4^)^11 JLoSS Ao^J»-l Ai\J-l SjUJ L>-bol 1Ij Aj>-^LJJ 

Atriplex Lr ^=v j-jS!I oLjj 4(Glasswort jU_^^l ^ U jl) Salicomia LojjSCJLJl 
j_^- ^^-Jl 4Chenopdiaceae a^-v^^^JI aJoUJI 4(Salt bush A^>Jd! s js^S\) 

.AilS" A-^tlll o\jL_J 1 ^Ij^l { y a /20 

:^jJI jJuJI j>lJL^uylSj)gj^ 

Aj>-Lo _a jj_fljj 4^Jl__*Jl ^ A^Jo-LaJI ^-1all (^^Ijl jlliSOb (J^La 295 (jl_^>“ 

C-^_aj>- °) Aj j^-ll A^lj_yJJ ^cl^aj 4 aJ^^oJL« ( j^\j! (jlsSjb 0jJ^ 50 Jl^) 1^/17 

4( _->■ I ^ J i ^^ ^ 7 C. t 1 i> ^ 1.& ^ ^ (^ s \y \ _X *^f \ A^-^j i AjI 

^3 ) jlA^ ol^>-L*JJ -Xj^ t —0^° **—*“^^ o .. j -XoLwo a1-x3^x^U 




r l 


-^1 




J_ii AJu»iSl oli r JViS/\ .. Z 80 Jlyl iyl^uall pJliSl 


0—jlJl J J_Lo tA_oj^j Aj jlA-J js-LJI x_-^j 1hjjll '^-y > - ^AjijjiJkl 

>_^J 


‘J^U 


^Jl 1 1 jJ^"1»2u__a (^1—1 _ A UlC” A_o1 A^*_l>*lfa2l IjiJaJI i)l »A^- (« 

.^3>waJl J 4 (J^^(j-* JoJ^Jl A^x-Ji 

^_j 4Aj2aLyO. 1 A^aJl (_£i (^Ij^jll ^lo*^!l (3 Olf-l^ll oJJb ( Jj^s 

^1^>waJl LtUJ^-S^ .^_5»Jl ol_jos |»1-X3 x^ L^jjij 4(cU-xi^Jlil) A^-jLJJ A^Pxll OloL-Jl A^ljj 
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,)a^ ^A.1 4^J,^_*J| ^_JoUlj Jj>-L^ J^JJJal ^C- *U_LaA»Jo-LJl 

^Ls^2_j A_^s_9 \_3>) oU>~L^_a Uf $j*! A^OLu^l ^j-A ^pJl \jjb Jjli ^^Loaj - Uoj^_aJU^ ^-L>-j 

cA3x^Jl 3>^ljl Us2a. 1A_to ^JjLl JvJl 3^1^^ I oAJfc ^joaj .. ol^*o 3^JJ 

a^_ 3 - - UJoJl JU3 3 LiT A^Jo-U-Ul (J*■*»! \ ^ya Jo Jo*J 1 (3 o-^>-^l^ 

a_o j3 3 W *-* o^ 2 — 3 ^j 6 ^ (3 4-Jl^L*J\ S-oJ 3 _y<-Sl oi^j^i-l 

JjSLfLj 1 if S^cJ) ••• 3 -^^ ~ 3 ^-*_}i ~ _ oj-toUl)l Jjoa O-^ j\ tA-oSwJl oUco^xjJi 

j*lj3tX_ <m\ ^Jp JaJcoaJl L_j2-fl^r Uf $Cu3^lUkl ^ya A3 ^o>- l3*^\_cU ^UoU l j l3o3^U A^laC- A_*sy9 

A__LliJl A >-\xl\ (jM^il Jc- _yli-l (J^JI ja JJ^> LjT t^Udl A^xljjjl 3 ^jSllj AoJodl oUil 


(jl ^y3=UiO C^-o>- $AoyyJl AjlLJl |*1 j 3CL^U ioLoa A^_l_^- AyJij ^_9y 3^ *i5U-to O^J 

J^ljLjJl 3 '■$-*'*>3x1..-4*' ( J_^=a-oO Oy>- $y-Jl oL^a A^_1 _Pxa 1 Aoaj*}Ul AiUaJJ U^o>-j lj Jw02>a yy 
J) ^L_X^-j CA_aJSUa oLaIaJI oJ _to oJlj Ua Ua Jo>- J} y^rpJj .. 3^lj^ll ^*}Uo2l_^j ^’Ij^Jl 


*^ol_ttUa _o| JxJLjS 4oyiul_ya A_pU|^Jl 3 oU_y ^>1 Jo^CL^l 3 ^ IaAj $A_Jlc Oiy 

A_>yU»_U A_^J,* A_xUyj CA«*_L>-Uwj—11 (3j<*/3 _11 JU ? A_■X'Uyll A_*_<iAxU l <v 

joUJl olij t(c^si^)ULl) 

3 jjJ^( ^-j-s_flj A^j35j 4AAjJ oUl A^sJLaaII oAJb oU^oa| ^jCL^J 3 ^ — \jJt 3 — (JjIpxJL^ 

{ jh—XJ (JjL_>- J^_3j .3lj_J-l L-fliotJl (*3 ®U-° |>1 Abx^jUl A3-U3tll 3Ao jUo 2 JjU!l 

^J—s 1 — 3 -^=^ t , 3 ^ ^^ ^^ ^11 £■ l a JwuUui 1 l^Uk, 1 ax^-U)^ U-l 1 

.JjjjlU ^Ui .1 3 ojijj JL^i — yjjjlj 

^y*^~ i \&' 3 ^cO>oJ o J_to J»ll A^j ( J_< 4X ^j^=UiO Aol ^j-bljAjI J^ij 

3^ C_l! (J_^ ^~~t — Si\ 3~^>- ~ AjSC]^ .Aj>-^UiJJ Aoaj\_fl^a ol jJib jU^|j 6Ao>-^-LU 

CA_^- t(Jj_3La 3jU^_J3l A_a-o5^ ^Loo 3 ^ 3 3 *^^ ^AjaJ-AjJI J^s^l^-tll ^Joa 

.A«s-U>-U 3 l c-1 ^Ul« 3 6 _ > r 3 ^r^ 3 ^^. 2 ^ 

A OU_jUjJ 1 A C-^j—£-&U j\ 3^aj_o A jjl^- toj 6 Jo Jo>* ^Jj>--La 3 Cuj Jo>-^ 

o j l tf^ <.uUl 1 ^ -Q.o-^ Uj-1 U)^ ^U)^J 1 ^Uo L -j U11 oAjfc (3 U^«*-*-U ^^-o c a^-^U3J 

- U_3oji) (JU» t> 3 ^^ ~ J*^ Ul ^yb_3<o J 9j .A_>-^-U.l A ^jljLa ^p A^ocsJaJl l^jj-3 j 

A l^j ^ll oU-A ^1 js3xJA*jU £CA*3^)UM Jo ^UoN ^1 Ijjb ^ 1 j3xJLl^i 1 
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_La 3 a AxJl 3 LL_3 ^J^f~ ^ JjiJ ^ AjcaL>- oljo tAJL^i 1 5 

3 - (jl_ <S~ 0j_L>-^ *LoOljLa^ll - Loj^jLJ^ ~~ *'3-^*5CU 3^ 

•GjJ^' 0*3 “ ^3^ “ - ( 4 ^ jf') c3>*-" 0 ^' 3 ^ 

40 - 20 31 tjLxS'lk 1 - 0.5 a_^oo s^L_jj ^__j tol_a jJjlUj oja 34 s^Ly 0 °j 

j—S^ 31 olxxll ^3^ 3* *1 a 2 j\ tAjjJjj^- 33 33 ^ ^Ap-cl^IJ 3^" ^3 3**^ l^liSvJfe 

.\j\s^jt 250 33^ <£j^i l5*^3 

i-tAj |Q_^ ij 3 ^ ^■*^'-^3 ^ 3^ 0 ^^ll^l 33 «xj 0 i^o *3 d^«*^3 ^ — * io ^ 1 i^j -X3^ 

p. p p 

ol j^—^j ^Atriplex lJIl_^>1 J-_^ ^1 lJIl^I jIlo-1 3 ‘Salicomia bigelovii torr 

CLJ>c */Pjl A_£_<»ji-) AjjW2.. jlI i oL_jL-J 1 3_a l£ 3^"1 t— ^Lt ^3 6 ® 

CU_33^1 oI—jLo J\-^>\ A^sl$ 3 l Aj>~3-U A> 3^ jS> 1 oLya Aj>-^L° 3^ \ L_jji 3 

oL_a-«-j ( 3 ^ • /• 50 3 -^-*-*-^ oL_jL _21 o j_& 3 -^*-^ ^yQ.ii£-\ _xJ ajIj 4Aj> 3-<A1 ^LajlJLa 

.^Jt 

6jij-x3 ^ 3^^-j 33-A21 33^^ 3__^ 2 ^-^^ o^ 0j^3i ejjUxJl ^3 

( 3 ^! o-^=^ A_ j pL»j 3 j^j Aja 3 -^ 3 ^ 1 ^ 3 ^ 33 ^ — AjJ^j — 3 ^^-^ A 3 

- 11 Jd (Sj-zg: c^*33 / ill? 34 - 17 3 ^ 3 Biomass ^>^34 axJj 5" 3j-^- 

A_3-i>- 3 ^5^3^ oLya 3“A>^L^3 j ^C-^i33 j1 oIjLj 3 >a o^La j\^Jb / ill? 23 

3^—3 ^1^ 3^ p 3 ^^*31 11 4—^ l * > AX- 3j |«J ^t—51 yt~uj 6 0 -\Jk 1 0l-*-A 

3^ l^tl. 1 ^ 11 ») 11 3 3 -*3 3 ® ) a«oo3 ^ ^j >3 “^31 3 3 ^ ^ j 3 ^ 2 > ^ ajsj ^ 

-((£ 3>“^^ a«2o3^ 

ol ■*■ 1, A_^>^3*^-3 L* 7i.\ ^aj l txl 1 3_A ^ ^3^23 3j^ C>1 ^3^” o^ —L3 c_^-^-^.«j^ 

3-A-Ajoa pljLtJl 3^. cOL-Jl (3^^ A^vbj3^3^^ (J^ Aj-XjJ 1 3l 6 

^X2>1 <7* •>• eUj M CU_^o»- ^A-sAj>-LaJ 1 0 _aJ 1 o^Lto 31. 3 oIjLaU ^131 31^0^3 4ojlj-i“^ 
i 1 3-JuJ 1 (3^ ^ 3Ic* 0 ^^AA^to^o.) 0^ ^JL> ^^^3]\31 o3 

.j^-Jlj Photosynthesis 
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{2bjUl jj #& j2>«jLuj-I 

t- M 

^PxJl oL-a p|j3xILfcol JJX- A_v^U>- 4 Ajj 3*1 iC^IjijJl 3 ^4l' Aji 

^\—ia3 (3 ojl^lj 3^ < * 3 > 3 ^ 4-C'1j 3^ 3 U>So jil 3 

^JII j_j jl J^o Ajcaj^1 *}1 jU_9 .. 3^"^ (J*^>- Aj>-^_L 1.\ 3 Jo OjJ: Co> $AojaJ1 

j*l 0-^o£ ( j^=Jj 3 £j o2ixi£- oJA* 3i |Q->w.^J 0-o£ IJjLj $1^3 

.0 Jo-i 3 ^ 3 3la^ ^ ^o j-^-> 

CA_3~°3^ 3i **^3 ** 3 ^1—^T^-o Aoj 4^ _3 O'* JoJoJl j*lJo>oL^«l oj 

•3-* 1 3_«jJ j ( ji^' O^-o- L_—£■ ' jJbj i—3^-sJ' oJ_o- ^J_/0' 0_j^=u o' io-J'j 

A_iJaJl C-^- J^\Jlo2j1 a 3~®3^ 3_/^ O J^. (j^>-j c*lLJi*J 1 (^o^lj ^1 3 £ ^ ? ^>- <^J-3yvJl 

4Ao^<-oJlj t^nL-^Jl O3*”^ 3 Oj3“l CJ^-o>- ( j-® 


Ujl 


JX^ 


jl x^o <jl JoN JUJUj cA»o>J^Jl 

•t.^3^ 3 6A^»ij3^ 

|*1 oXJ&^l ijl ^1 s-l—11 ^1 ajjl 3 d - ?>x ^ 3^' *—^1-U^l Jo Jol) 1 (j! ( j^® ^x3^J 

A^-S^la^ l3jLo 2*® 3 4 -^' ^ ^?r Al^Jl ^^Ij^l aJ1o>- 3j -^c_L*jJ 1 A_®j1jL1. 3~®1x- Jou lJ^-o illo 

311 —$oi-® o 3 y^o? ^o 3 3 ^ ^ 13 ^ 20 -10 ( j,® ji*ji ** 3 ^ ^ 4 V ^33 3 ^ 

.(^jJ >-1 0 ^r 5 ’ x 3 3 i ^l-^W 2 l.lo L3yv^il S-L® 0 - 0^0 ^j‘~~ =>< *}J 6 AjLs-<kX l3jLs^2«® 

J1 JwJUo ^Jlj cA^sJoUl ( j-® 3 5 ^ 5 jl> Ao (.5^1jJ^wJl ^>31 ^ ^jU 6^3? 

A«_^^»oo i^j^- 3~ 1 3 ~^~ 1 1 '■^—Sb ^< 3 * '•‘* l ^o 1 .lil^Jk c 1 .X>- O ^ 0 '^-J 3 ^»® 3 ^ 0 -AX' 

o' ^Os'ji' 0-^ 0-^=Jj -OJ 10 S-A t_jj JJ' c-^osj' LX j ^p'J' 

^_a ' jjij A jo«J' oLJJ (_3o'jJ“ j'O'jo-} (3 1 _^-Ou l3j— 1 ^oJ' 0 L-«_i 3' 

^-OxJ' o'—*-«_! ^]' A--XjL> ^'jj^' j'jJ AoLuIl A--9olj'jpjj A-o-^j]JJJ-JO CjI—i'jJ J-^^ - 

^0 ^ 5' o^ '^}^ *Aj^-U A„o2j^a3^ji^j J-^^' A—i'^J tl^A-*~~ A—C^j — J^-g-C-) l^j 

A_j J-*J' oLJ' A-lisloA' i ^o ?^- 3 - __^J' ^1 J" J - Ajj'j-o JLo- A.1-—J—i 

3=>- '-2' 3^0^ ‘JW-' lsJj 3^^ 

: jJuJI dUo ul^Lu^l 

Water oLJ' Sj'j} a_Jl3 j_& tcu_ij]^' ^}Jo3^^3' “W 5 ' Jd -^j^' ^' jj> 

'l&j 3') jj-jJ-' J f ^='y SjUj ^La jO ‘management 
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s- 

^*3j CA^-0>j 2 1 A_jji? ^yL^A ^C- s-ljo 3 (Jj^=u tOo»- 3“^*!' oLJ«3 l£ 3^ Js>yOJl 

3 a "i \-£-X a C- ( i ^^_l 1 ^2o 6Ao.A—*A-aJxl 1 0>3 ' L—9^c3 ® ^'•^-9 •J^ LiM Jj J _3 ' c3 A-o^J' A^-^1—^ I-**/1 


J) A_>ji>^]1 




-X_XC'A £ 


oL-«_5 ^$J\ aJU>- 3 o^=Jj 6 X 50 3} ajjaJ' 33o 


^ol_J a) (Jj_£=*j l if $#-La Aj>3~* L-A*-0> j-lA-' A-flJaJLA 3 Aj>-3-A1 {SyLvvJ* Q y C ~^ => l tX. 50 

Aj\ ^rya^' -Lai 1 JjL j $C^i3'-^ 5 ' oIjLj ^Jaxl o^u3 Aj>-jJo j y*2s*\\ ^Joa ^.Joj cOL-J' ^C- ^j-wli 

^LJai 3 ou3' Cx^ j33 5 ^3) £ W ?3 33-^ $X25 a_> 3 ^3' o^ 2 -^ N' <wy£ 

oA_Ji^ $£jj 3* 3 _^3 '3 X25 31 j^- A^^i o 33 j> *' AiU3 Oojl/’* 2 ^ (j-«-5 oAJ-x3.. a_>jXJI 

.jij- lA“ 1 A_aJaJL« 3^ ' ^3^J ^' 3**^^ 

c 3 _ r 3 ^J 3 ' jjb 33 ' j^jlIIj (^ 3 ^ 0139 ^-^03 6 '-^j 

— 1 ^j_-a ^31 aJ^ -Xj>- 'J^*r 11 0 \-*-£ > 1 -XJ>Cs-i^i lj 6 d«-»-93 '-^1 (^j-^ J ^ («J y-*S2^~ ^ J^-vq3- 3 

3 > -'-^J' 3 6 '3~ a 3' o3^' (j>JU>~ 3 *^jui jo-4^3*^ l3«)3^j 33 O' ^3 ^3 10 

-; f. 

A.Ls.l.rf.4* ' 1 3 ^ ^ (-S ^ o*^ 1 ^ t 0 ^ 11 ^ *iy^ {^ l 1 &yi A <yL“ a >Q A„a,y2J L^3 ^ O ^ L.^J^ £ l3°-2^ ^ 

.ff-i^tJi 310 (3^53' ~ 3^" ^3 (j3 - 3^' i ^3 a 3'j 

:^3^ cSj 3 ^jy* •^-3 a -^ : ^' 

^Ljl^ j-x-s^—o 31 l& 3j__£=o o' o - ^ c <i '' ^ (^5j)j— j ^3J^ 

^l_j ^1 jL»-^ t^>3' * i 3 5 ^'-^3^ ^^ <2==>< ^ Jy^J 6 _<^3' ‘Wsa.^JLa A_aJ$3j 33 

oi_3' jJ' ^ aj> 3~^ ^3*^' 33 y^j o ^ 5 ^-3^ l3* 3 

. a_j 3 A 2 -I' a^ 33 i oL^jLjjj ca_j 3 A 2 -I' 

3 -A * ■<» > L-Jfi-> ^O^ y— aJ\^- 3 

JJ a>- 3 l£j O'j-JLS ff-LL_i) oUt^a-a Aja —jj ° 3 ' ^33 j 6 ^'-LlO O-p- $_ > r ? 3 ' 

^^ 7 __>- s y' oLq'j3t^ *2)1 ]j 4 j ^laU o_-p- ( j—^ Jj > -'-^ 3' 3^33^ oL\o>3' °-^ J3 4 ^j>_/OU 

3 ^ _^>3' °3°o^3? o^33 ajj^ 3' o\jo^]3 ^'*a.' a53>“ '~ < 3 -3 :> "'-*3J 

c ^33 ^ 3 -j a»_S 3 ^ 2 ? 3 _^3' a-3' o LijJs' oAl& 3 a_a-l5^^1' o^'-*a.' 

l £y .. ^l<v^<vy2 txl 1 -vC^ ljfc-L>*3 to-Li-L^' A-^*_<^ 

.ajJsLo o y == ^ ^ l)j-3~' o' ° 3 ^ 


*) -A—^r 


' if $^5*3' °3 3 o^> o^ 6 _/^3'o^ ^'-^3'^oAJi ( j^C' Jj-3' 

oL-a jU 1 o^S ^^3o3>“ 3'3 3 s 6 '-3 j .\jb3^ o^L3' ^jjo Jo-L*J' 3-L^: 
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oJ to Oj—frig) oJ^J^_^-^l3l L i> A_> jl j3^ll OjJs flJl (J) j-J~=L> J 9 ( Vj_£=Jj ( J^»J 

t(o\_3^)j]l ( j_^ J-oJodl (3 5*31 3^ \j£>5j2>-j joij jL^ll oJJfc Jo Jodi 3 J^lU 

•jLo^Sll oJ_i> ( j^=»L« ,N il 3*^3 JoJ l?3 $ A^o>3jjJ wsil A«o>3j3“l ol3jj)l 3^*^ 3“^ J 

31 oL_3^ 3^ 3^ Oj—4-331 A.^1' (jU t^?3l o3ao Jo»*3 j J-v2^a J 1^5:1 x^o 3 Jouj 

A S3 3^ -4jl 3.1 3^ ^JL3^ ^-3 4 (J^33 (J-^ JoJoJl Jo>-\o <jl ( j^=LaO ^j3j Cjj j3\ AjiJaJLa 

3 las J a-C- ( j_£=Lao C^-o*- $ 3,*3l l 53^ L ri3^ ^S-^"^3 Co^Ju3l o333 

3~u L-^-oUl jl CAjLo 1>- PVC L-*-olol jl c3-yoL« OljJL3 3 *-3iS ^y3l ojLw^^U j£_aJo 

3 333 lS 3' olx-33 ^1 j3ts3 ^^=>*3 c _/3^S o3L31 33 3 31 *(3^ 3oli 

.AX Jo Ao yL^A ^j^l ( jj£=o 3 3j 3^ 3^ ^j^jl^Jo oLi' fejji* c^>- 

{ij^aii I SjrUhal I Jfl 1^VI iUJjis 

1 A ^Jp * s ) 5-2 1 -to^.o-C- |qJo^ <2f200 J^J^>* 3 ^J ^Jo £A_fl_s 3 aJ| o -XJfc 

/ 3 1 1 00 (j\jy^_!l (JjocoJ ^y3l ^a_*_Sl o.J^-31 ^1 J3 -^l 3 ^ Ao(^ Jos 3 ^ 

3 ^ 0 L 3.1 *—33 px_jj .a_5jaJi ^ »_*j ^33 jjs 3 i ^jLaJ $a 3 ~* 3 ^ 33 3 ^^jLi j 

f. > ^ 

J^b (j3(J J_*os 3 p < ^-=a>3' a 2 L_jj 4A_o jij^o PVC ^olol a53-^ ^1 J3x^-^U ^>- 2 1 

V^ 5 ^' j' ^Standpipe 

O^A ^ Ojl x xyS^ J) ^7 l xA„*_L ^31 ^ ^^ (^ ~ ^O &J\ 1-o.S^ 

^ 5 ^.C- Jl J^*-t J^'3' (3!^“^ J ^^C-^33 3' °3 3 (J^ 3 

^Jv_>- cA_jj3_fljJl J._ opIp^JJ ff-L_U ^ l3Ucs^> 1 A_^o^* Jjoc« ^-toj ^AJL^j I j» 20 31 

^ .r.*3^^ 3“^ <-A _ ^o>-\j_U l3j^ _ laJl L^u. ,>• oLU oU-«3 ^jh.A>~ .a3osj 3^^ 3^ A-osUJl 

ol 31 ^ aO ^3 si ^331 Oj^^~=s^ $j£ 1 ^1 |»ljl 3 31 ^J^rsLaO 6 AJl 3 1 ( J^s JjUl 

.A3aj 

/ j*10 31 j»jl?^l 3^1 ff-lil ^b.j^xJo losJJ-P 4oj^-aOCO ^)3_^>“1 3 3' ^-^3^ OjljNlj j^SUJJ 
oJ^j °3J A fl 1 ^-=sj J^3jj .(3333 ^3U J^flj L-3^ A^aSOl oJJfc /80 ( j <= -=>3 <,< ^~^ J 

3 j3? ^os j cl-^-oUI s-Ltjl a3^=o 3 ! AiLi? 3 ^ 3^^ °3b 3^3"^131 oL32l 

.A_fliS3 aJ\_^^ 31 ^7 1>X^~ 33^1—^ ^ jl*i^o3l ^1 A«aJoL-1^1 AX- 3^]1 3 ^”3^ £A«s^\3,1 
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cUj £\)jjLlu) 


A^yJI 


(3 Aj>^_< 31 U^J 3^ ^3*-o oj^*Ail oLws.^-vQj ( j-a Jo JotJl Aj>^£- pJ 

3 ol^-dall j*lj3x^«l 3 Jo jj3-lj -A-U a5^j>- Jws-A^-^ C-^J ^7 jl 3 ^-Aju ^OJ 

ojlc Aj>t-_^Jl .AjJ^jl*-J\o 3~**3-1 A aiaJLo A_Jo j j ^3-^“^ ( j^l y*^~ 


J ] J 


LxSCfc 1 4_= 


>_£• ^j£=UiO AjI Aj>-jj) 6(351 Ajilij) ( jhJ&T .JLa 3joco oli^ cA^JlL^ 

3i U-^-Hjo jj_^=o m 3_^ o) $jo-ij Jo-U ^ 1 


CA-LyQ, jSjJa ^j2?l 

.0 Jj>»3 ® 5~2 (J^-o-C' 3 i 0 j-*£* ^y ==> -^i L^-J Ao>-L^A 1 ^£=Jj 

-o-C- 3^1? Jr>*3-1 3^b J ‘* 7 >J^' 3-^' ^-^^>-1 ^>2o 4AJL>^Ja-ll 0 JJfc 3J 

sL^ ^J)J—^ (3-*-*^ (3Oj^JLS ^«JcJ $ jJ.1 s.\jol oLo» LgJJo ^*0 4(3j Aoj^jl p 1 

A_ 5 1 yi 3_^ a~ > l . c_J Lo l^jJ 1 J. ^ ^ J) 0 1 /■ 11 3_^ IjLa 1 1 0 J l^_> 1 3^ ^—* 11 0 JJk 

A_0?W0 5-1- jJ>Jl oL3 J iAjl^Jl Ji£ 3iU ^>oJlJj 43^"^ 3 (S3 |0-^==45^JJ 

3j, 12 j>-^ (3 3 ^ ‘-3 y^ 31 W ^ 3 31 <Sj^ y*yy^ 3 jl 5 l 3 ^ — ‘*^ x -* 2 - a ^1 j3x^_^L ^1 j_U a 33“ 
^l^r _y>Sjl O^ CjjJ-ly -xll 1^iijj CAjl^JI ^cXj 2 j 4 l JJi44 oU tJy\Jj tOljLJl 

• llllc- 4?wlo (jj 

‘(^ii jjI) (j lojjSOLJlj tMangrove iJj^Alll J ei* Oj 

_a^- J ^_1 / ^Ao 50 oLwo ^1 0-^>- 

J^Li- °W < *^ tjo— 110 A^Js (_j / joja- 120 - 80 ^yo AX-ljyJl J^3 AjjaJI A^-^Lo 

j ~ s>- 5 0 i 1 \ A >-^1^11 _a^-1 ^ aJ *> C- ^—J Ijiy JS 3 j»\L) 4 -X^- ly p~ i 

j»Ul 5-4 tLij^s j»Ul 3 - 2 J^" (_5^J1 ^ .. jaJ 

_l*i! Ss-LaS^ (jU JJjJj S^^grlaJ' (_j -Xaai frill plajca (jl ^S2]| jJ^Aj 

_aJlf-'il L_^3 ^y^rfrUJ ^gjl tA^^JI aJI>- J Jails ^Lw2j va21 I jJ>j ‘A .>1 : o j.111 




r l 


—I iil ajs- 14-I jij- 2 4 lS_^I J j-J-lj -4.1 oLfr 

:3j^u54l jalp-l 

^oA^L oj i_ 4^2 s jjk A_aIs} jojj t ( _gt)a ,^J' (_J^Jl 3 A^o-X?xX*JI 3jlS" 1 

^C- t gO j ^jy_Xj 3^ .^*>r ^ A Kimo 

.1986 Aw^ Ayjl^- A£^y»S^ 


20 a, 
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A-a-L>LL*o _ U aLU A^^Sj cOLo3! -L*j r ui 10-5 c3 *3» jK j4-L>d<J ^jj 

3^_o3-l_*-a -l_>- 3 ^- a ~ 3-^_*-3 !-x_ -3200 /^Lla! 4 — 3 do^ 

l3^2_JIj -LAAj d^Uiall s-U.! L-A-v2j (^J,l y>- ^3 $Lo-*d A_L3-2 3os-LaS"" ^LL*j 4^J^_L<dll 

.J jJ^l A_aJaJL« C^- 

^S-jjj* 3 oj\ _Lo> 3 j (a\ _^ p! Jo>Ll23 aJoJou xj <&j&cW ^ji^U 3 jjl 

^_5>x2l £- 1^*0 (-£A_v 2 -v 2 ^- APj^A (3 ^LxSdfc 300 Jl(^-L a ^P AJo pJJ CAo 

p. 

JJ^JI <j^!j (j 

100 (Jj^ 3 *-LoJ (^^]l pl-LpLL^l ( ^j‘~~=3CU^J>- tLoj^SsJL^Jl AX-IjJ) ^5 jJSj 

( J-s_dyJ $Js>\_aj O^L) 3^ t- L-*-oU! ^-L^LdL 4(j\jbj3! ^jJ j £ -r=a') A_L>-j-a ^JL>-) 

C*L. J iS^ 3 *■*’** X-l 1^ 1 3 ^ -L^Ls-wA 1 A- VA. \ A^oSj 6 A-*_A \jJ 1 OJ L) LpJ 1 ^ \^£; 3 ! (_£ yLou^A 3} 0 L2.1 

*(J-^-*^ j _s o -la 1.5—1.25 3 1^>-) \-A^> 250 3 1 ^-d-> oy3 3^3^ ^3 — 2 3! 

3j 4 j—:5>xJl a\ a^gLjJ A aj\JLa (jj'—a*? (j| t^0a*3' !jJ& <3 ^-L^LdJJ d*-oU3lj o33^j 

. 35 0 ^jP APj^X ^ 3 ! 4 '^* ^ 3-a^j c^3 3 l3 \ 3 ^/2^~ lx>-1 \-A 1 aJ \^- 

: ladLAulU ^jJI 

Atriplex ^aLall oIja^Xj (3_3 • 4 Ig^S^U (3 ^jo 
^1 -dw —^3 ^ — a*3\ c±£- $l a 4 3 ^ lSj) ^ ,> * 3j^ — ^3^ ^shrubs 

3 oil?L ax! 1 -LLP j^5" 1 ^cl_I! ^ ==s !jr^ 3 ^ l3Ja5j ^ 12 ajj j! j-LdiU C^J>- 4 oU?\-axl! 

.A_)j 3! Wa»-s 2 ?^ ( j^a *3Jo 4 AojaJ! 

( 3 j —!! ^ !^j os-\ aS^ a_>-L^- l— a ijL> ^_5>x3! l)! lX^ \jW C^\jd>-\ 

3! 3 ^ c °W^ LjL-d3" j*-L>LLd _ 3 ! os-LaS^ ( j2?La^-3 Aj?x-JLl5j 6 j*Ai*LdJk.! 

y^j—j (jj_£=u l3^*j 6aJ13-! 0 JJb 3 Aj3 4 CjU 3 ! lX^ 3 __^3l aL a*> Ji J^aS 3 ^ l3\^jL**»\j 

A_ojJ A_j 3 J! Aoji’j - )a.A.^- (j! 3 , 0 y^25*A\ _yyt ^ ^Jj-Li-I A.A.laJLa 3 !-L>- 3*!^ ^4.11 

J J_3 A_x_aj^o j^_£=o (j\ k_A_jj op-LaS^ (j! ^olj ! JJbj ccUSj -LLP A^-^-! Ajc^J! ( j^a 

.0^31 
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cUj ^_\jjJuuj\ 


x j\$j^ uils&te’sUU Ajod\ uLjLuJI ^IJL^Lu) 

JiAO._11 ^jQ. -*j _a ^_c^jl__j AjAxa! (3 a3J^> L^jIj A3j^xa CA-J^lil CaIjLj 

cA—sliaJl ,J—3-flJl l 4^*}\ *"i\ ,j * S-Jlc- l^jl jl>-\ ( JiLa ^JvJl 

A_C'ljij Qj ^~~=tJ ^Jo> a3aa! 1 lJ^N\j AjjliLa ^J^3 A-C-l^OL^N 1 C^-Aa ^blfl^-lj 

\jjLo a J.A^l ^C- jl c lJ^LS" Lftjtal 0 ^ — ^j o' L^s X3l A sA^- CA«^3^lljll 

a_^1$A 1 l 3*^_c-N 1 j-H |>a_c- Jl? ^3 ^j' oL-ljjJl ( j-a ajAxJI caaoI a 3j 4AjaJjLa!1 

£sujj 4^1__?xJo l^AC-ljj AAoca ^4 -saI 0^ 4Ajjl jJ>w2^ l3^1p 3 £ OaL>- 4o'_^a>xJJ 

.l3*}Ic5U JjA*5" 1$a'a3xA*J 

o^l—Jj OLil^i-l A_A3 4 l 3*}1C'\_5'" CA_3j]\jLl ^1 ApxA-3 aJU>- (3 4j' ^''|_^ o' 

Ojj (3 o^l—Jj oJ^_>-^ J^__1 L-A_lxJl 3*^1^_3 A^_*3 ^\j2jj! iw^3*-Lrf2J A3j 4eAyOJl oLs_a d^^L^A^l 

o*\ a£=u CA^i^)l_4l laAJLCj 4CA-3j)lil J 3-^*4' {C,jZs*i\.\ o^V-j^A AjsxOo ^(jl^cA-1 

a-aa-Lp oli sIaxI' a^x-oaII (jj)jJl (3 o^l?3^' o^ 4aJL_Lx_S1 oU^SCo 

01_jLj jA—^ 1 ( J .*L_jaJJLa!1 l 3*^ C-^l ol A ill 043J Ij jLwa (Jj£=u 4CA-A ^]\jLl ^j^vhAj 

3 a ^cQa-Jo l eS' 4t_a laflllj loj^SCSLJl U-AAv 2 > 4AJL_1x 5^ CA-a a3xA*^1j CA-A^jl_4l 

Loj^SOLaJI ^1a3xI **»1 ( ^_^=u>j Ajl 4^\jLC^[l Uj^Jjl Ajcaljp- ^$\aa 31 O^$4>lj _^1 ( JjAj i-1 

L^A-Ip ( J^a AjcLvall Jja/ 4 1_A.I2 A J1 (JUaSj 4(3!^ _ JI^Ao) 

^ -<ii> 'j 4 A A 11^ CA. ^3^ ^ ^J>3 “^“ — ^ ^T l ^ ^ lyO. C- lA Lo ) l <*» ) 1 A C- |oAj^ . )^ A11 

L^l A3 x^ ( 3^=UkJj 4^*^La S 2l A_JU>- A s j .AC, ^^jjj 4jj jjl CAjjjl ( jA*^1?xA^1 

A v2>l>- 4j'j .s^L' Aj Axj ^ aJUaU (Jlc jAsA^” C- 03 JI A3xIA*j 1 ^j£r=u>j L>S^ 4<jl_^^“1 3^^^' 3 

X43 — 33 ^c- (3 y-^~ cojll ^1 *~? ^Ijll 3 ' 6 _^a11j ^jaA- 1 j_aj .^3>-1 ja]1 

.(Aaj CAjjJl jl AAA ^C- A^oJI 0 jjb L-A3 jZJ |*1>- O^JO^ 

4 ( j^_>-1jaJ1 A_jAaj A ^jAjlsCo ^3~" 0^1^ ( 3-a A^S^ ^C- A^jl-1 A3^ 

— 30 ^C- Loj^SOl*^_Jl _3 •o^s^X\ Oljl^AxJJ AjAju ^LsAjj 40^JJ_^3J 3OC ^ 4 0 A-^^ 


l^-^yQ, A ^j_£=LdJ lOL-J^I Ol_j^SCaj . Z6 — 4 03-^3 _ A a33-2 A^oSj 4(jjxa ^laj X40 

J ^J' 1 ^* g*> AX^iA^_3J Ij jL«_a 3_^=u 1^4^ o'Axil OUI^J»-l ^Axa 3 I 4a>-^Jj 4aJ^ 

3 - )a»^. ■!>• ^ 1 4 ^t ^v 11 -SQ 4A^l>-l_*^Jl l3^a^\j \j ^j^j^Ij^JI Ajj-*-!^ i^^F' > Axj 

.AiUaJlj (JjUjijaJI ( jja IjbljA^- (3 Ajj^ o' 0 ^*“' tf 3-s-lC' o' '•111? 4 ^wj^J 1 ^a ^c^aJI 
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OjLo 2 _P _A Ajli*^! iAPL/ 0 jJ. y*A\ S-L* 3 ^JtiLb ^cLU A-Slj) ( j^=*-oO j 

3 J—*3"-^ _3 X50 3) A—j ji?^3 All ^j^o |o2o tb^Ui-l 

• ^I JO^) /AO 3^ ^ 0 ^ ^ 

o^)L^l_3caj .(l_Jij^jjI a_3c^L>-) c^ijJi^l l3*}IxI oU 3 ^ si jJlII AjI j 

I^ya AjjSCll Aojljlll 

.^jlgflU ojJo y^S" ZAO + a^L>~I-*3I \2>jj*j\}\ X 30 -1 
X10 3^ j^_o*Aj*JI ^Loj^SC]LaJ1 /AO j i_alaAI ajiAx- X30 —2 

_aj A-OjIjiUj c(a LaIjca / joJLX' 6 A_o^PxAl CjLoI yy>~ JJ C-) ^syj^yA\ j>j Jo / 50 + jj* 

JiS 1 Z25 - 10 3^j oLo3' <Sy^- y° JS' X30 - 20 3 ^ ^-Aa-AI L ^i <IojjS3LJI 

oL-A\ g.y i-lj oLoai-l cJjjj 0*3^i^l L-iLs^J uLJp A~ol JotJl <^y]\ ^a\sJ£-j jjA\ yA 

yA y,yS2 a i I 0 3^ J j*2sA] A-Aj*}UI OL-y£>^jJl 3l J*Jj CojLo2>- y Al 

toy* _v 2 > ^L^oA 31 l^xla-3 J AjIo (^5*s_Jl oLoa 3 ^ ^*-*3 ^JplJ ^0*33^^ <^3*Ax3 

L-3 ^ ^ J. */2 A 3 ^ A-flA^J 1 \ ^ L*XC'*3 1 3 I 6 Aj 2 Ax- L-4 \o3 

.aJ$3I aJiAAI 3 X10 ^All l $j 6 Cx^ jj 3^j AJU 2 JI 

CCU-J3^^ l3U ^J L^J A__a-Laj ^1 j3x^L^il ( ^£=3-<4_3 AjI 3l oJJb yA^-j 

A_jjJuj cA_^o|_^- = *“ ^l_Jo |j caJ^>-^31 Aj^I ^5>w2ll (jlpUll A^JLsJ iy*A\ o Lw« j»lj3x^«U 

.^ 1 ?U -11 oJJb 3 Aj 2 jU^ 1 s 1 AjlaJLo 3 ^ 3 j-s^ai-\j (jl^i-^ 

iyst+ii ^LuJ JdMbbil 

_U 3 ^Aj>-1 y (j! j£=u.) ^jsJl j®jbl y* o\A\ aJS^x^ yixi 

ol j£*-A\ A dX-Jo \ A (jJJi 3“*^j _*2^ 3 AoSj *31 oJJfc (jl 6L r^Jr^ 

3^3^’ ^y2Jij ^3^^ 3 ^ a33>3I 

. r 2025 r l^ 

cjLjlajJI ^AA'z>j t^JLo31 3 j-aj 31 ol3^ ”L)3° cy* ZAO ax^33^ 

3_jjo j-u^a i ^jX' 1 Jo caJL>L31 oLLx-U ^3 a^x-Joj Ijl& a^LU ojojoJI 

AjJLi? jj£ a»L*J ^oLos uja5 a^-1j coLjJ^ 3 (Jr° k —^ 
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cUj ^_\jjJuuj\ 


oLjLjJI 3 -X tLj-^5 '<^ ^c- ^Lo_*j 35 Si a^A -1 o\joS 31 a*-* 3 S Zl 

S. S S> S- S’ f. £. 

(_£l £^ia Z~ovS ^j ^3A^oJj^S j^Lvoil ^1 3 ^ AoJolSS oLJA ^jUa^^l oL^j A3L-2.1 

(Jj_9j LJaUaJlj 33*^3 oj-aSSj £c_ 3LSS) l^ix- Cj\xJL> ^Jl A_^_o^Jl oloLjJl y* 

.pUS O^j J c^JjJ oj ^L^SsJo 6 oUi. I^.y 2 j^aCL-_9 $Aj>-^iil ( J-<o? , nJo O' l(\-! j-^S 

O LAJa^a A^JjxJ SoLllj AjIaSCSS j\B y> 3 CA^«L3 aJSLJLa Ao ys^oJl Ao>-1 jSj 

J*>U- a~o 1 ^<^Jy ^jSL-J A^alxxil jl-xx-^l Jj>A o ^ 3 ^IjJlSI y* ^Jl*_SI 

2 ^_S= Oj_J^ 2 j_£- jj A_o>-U^-l FAO j\ _aJS A>< 2 aJLA j jJij c*Lo\JLS 1 

^^A-l t2^3=> (J^sA-a 0.93 Ni cpljjSS j!jjla*AU o^^JaSI ciAJjJ ^il^yo N 3*^1 3 ^-j tic-lj 3 JJ 

oLJ3 ^_SoJo J} l_ lSs>-\s>- {_£-*-> 1_ £ •W^^’* Jv-SS oLlxJl A*laxj l^JL® *)!\ 

.i*\jjU &>\j% 

a^_Lao-J^aJI (3 S-^>~ £^L«aj I^jI 3^-> -^3 6 oL^j AcAj^SI ol^-^!l cLjfc 

$. *■ 

( j2?Sjl 3 A>-^Ld_iJ A»L*^d.l A^_3o l^j\j» AX-IjjJ 1 oJJfc l3^xjj 4Ajj1jP^w^SS OliU-JS 

y—A Z97 oi M Zl y>^\ oLos (jS LtL^ Nj dloUa-^xil y» ^c3aj ^Jpl oLil W ^- 9 
aJ$3S aj>-U^A .1 /43 <j} M ajl^Ij ( 3 jS^-vaSS oS toDa^gxll 3 l ^ 1 ^-^ 3 ^ °W 3 

1 «>j ^s_ 3 ^^ s^)->- t£-ij y>- A^_jj ji ^.Sj^j>- ^y^Sji 

SS 3 aJjli ^*_1 1 j^_c~ 3 -* /15 3 ^ ^-^Sj^SS ( 3 ^^“ 

( j_a 2^__^== 3 j—3,1 j— 3 Si-lil oL 2 .U ax^Sjj C-^-^>bo 3 S l-^-s ^^-«0 

^-^-^-^SljS toUliJI 3 j 1 ^o -1 3 ^^ 3 -^ sAjJlSS 3 S-^^lAicL^S ( 3 ^=u>j ^J 1 cs jojA-S 

• Ao>to?^lJl Ao JolSI oL3S ^C- 
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I 

Salicomia Lo jjSCJLJIj 4glasswort jU_dMl j-* \b\jS\ ojyA\) 

L* c 3 l^uLli s^-^j .^dl>LxJI c>UidLJ,l (j - - j^jo jpl tbigelovii 

t^^yl 1 \j ^)^!l y>->- 0ydoJkl yA^ ^ j^° (^jl \ lw*ljl*0 A^—> 

2 \ <>5^ 4A^ dU.1 *3 a J^__j jl ( J^=u>j l^j} <d*-o»- JlyU 

. jAJL~ll Jjl jw£ a] d-oj U&jyAj 



C—-A *_! oj a (Jj^ ^£A^-I CyJaj>- aJj 4A_*_>a 5 oySo y5**_JI oU^_5 Ajo 

(j) yJ .E)j ‘LJaJI (3 yg-ya. j>dU (yj .H) y* JjS" iw^Jfci 1949 ^lc« ^L3 .‘Loldll A^J,\jtJi 

4plyyb >- A_a_Ojj A-JLo olA j^ $J yP^Jl ^C- Ca*^j} AJoA^a (j} 4AAl_^oJl j, A 

oLya (JL>jC ^1 jj j\_>yyll jlA-Jfc L_i- 4A_> A*JI oLil lyiajy . jy*iay^yi.l l_aAj£- jl 

J-*- 

.a^-4 


a\_jLaJI ;a J^_>A*Jl (jl \^-^2>j\j 4y__5n_Jl oydiL^o y^r jvJl <dUj yl 4A^-U.I jU'SlI 

>-yUI J-o-S^a) A^ocsJaJl \js5j Aj>- yylsfCLj La (j) 4AyLaySl X_Ay\Jl y^_Jl 

Salt-water Agriculture,"by Hugo Boyko;Sceintific American, March ":j Lnl] 


.[1967 
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cUj ^IjVl ^JjjjLlu) 


ca_j>-^JwJJ olsL-Jl 3y>- 6, y^=uyj" o^jy^ y'Sol JoA^Jl o' o^ ^J\ Jpj 

^j-£- L-*L»yj&l - yLtui^i' j LiL» 2 Ltol Oj\j 1 l^iU y>eLU 3^3' 3 ' '3 > ^ 

.^Jws-La-^' 3Oy _y> 3P' ^'jy^ y> 3P' ^*>yl-l' ^'y^ l3a^j — 

:o^(3^- o' o^w. cajJ 53\ e~o- ( y-a AjJj^- y^tJ' o3o-> 4x'j>y]' 0 j £ ~~ = ^ y 

O-^ l£ y-!' o'—£-* i_iJL _^=PJ yJyOj ^Jl £=0 L»J ^(Jlc- oJwsJL° o' “1 

.y^J' 

A fljyiaj y—^'xJ' ol_A_<0 4_JJy_A _ >*d\£- 4_«s-OyJ 4__xlyy OLj_Aj 03^'3' y^ylO> OyJ^ — ^ 

LuSOj 0^-^*-" Cxy'-^ 33”^ o' -3y .4 JuJIj y 1 j^> S i\ 00^J JJL^a 

o^v oAli 3 '- 0 L 0 >- 

:£>)! ^ijbfcJI dU* |>ld^Ly| jJ^bba 

:£Jh)( O^Ull 3 ^y]l 3 jbJ' oLc ^ 1 y3t20w 1 oo^* 
oLJJ Ji lj‘UOX- oAli^ i*3y£>- oLys o\jlyj>- 0 >y^ 3 P' l 5 ^ ? 'j S ^' 3 


.4j 


AxJ' 


ij-^ J-^ 2- 


j js—*£> ,jj—Si lS^j^ jl (_y° t3^*j N (_g.ll y-’lj'il (3 -2 

-y^t-Jl oLyS 4j>y_La 

.^3y 5 ?- ®3* oUljp- e£y^ l£ y>“' o?L>' 3i £ 3 ^-*^' Vy^ o' o^^ j 3 ' LS^'y^' c3 “3 

: <Lcdil 

J 4j3 *2 3'—^3 yO^' J' O^ 2 ^ 3y^ 3 *" 3 *0^ 5 ’^ a y^^J' o'xl-^ ^C-'jiyS' yjyiaj -X^-' jJLS 

•E) Ol^O 3^y-S ^-Oy' 6 (J^-' J^j .yOulily ^j 3J0*1' 31 Aj>yJ31 

o' ” 1979 31 2 y_*J y^JL) cu_ij - yjO-^ 5 Lojy-fiJ'^* 3 (yj'^iOool 

yjJi' Os ^lyjj C^£-U^7_3 t^c-Lll l y>s AOa_0>tJLo oU3y>yf JLc>- 1 o-^X- Oyjl^=u yAJtOJl 

O^—^ Sy-^Jy .Lo-*^3 oJo'^' ^->yii' O'i 0 W^-o *^X »Xy3-i 0y3-s^ 

(J*^L_>- 0 ° _ O^JwsEO^' 3^ ( yi2_JO (3“^1 ^ >yi_U 3**-^" A_>y ^ O^UyJ C-J3j A^>-*iU 1 

jjJl ^genetic engineering (0_Jly^') ^-3^' y selective 3^^' oL^M' 
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Oy lj>j£- 'kzrrj^jJ* O ^CoJ - 0yJuL-a OLjJl (J} Aj>yJJk,l ( J-1^- OljL^>- l 3U^2J l^-ij yjp 

A^>*_Li.l Ol—jLjjl 4A_j>-^j^JJ A_Lj>u^ A_j yj Ol_jUi _<^1 (3 U-^4-L^ ( JiUi -Li! 

a^JlLc- j\ a-o!a£. J^?l^ j^ij ‘(a-^ 111 y*Jl j j^jo jvJl oIjLJI :halophytes) 

(J^ j L^jc^ jJl j 4A-JlLJJ a1*jcl*JJ a_> jyU a_jLJ 1 :forage crops) 

y*a — (Jy/2.^- ^ L^*”yljyAy^UlJ 1 y^ \-^d^ \ yA-»-*J (^)i l-» )g * lj-J 1 Aj -LSy . A„CL)y y i 4 ( £■ lys^i>- 

d-A_o y-a Ao^9 A«^l_Cy $1-^-*^ 1y-^1 0y^^-'-** 1 — 1-^ A^>y_l^»_U y»y\-fa*^>> 

• Ajs-yLJJ J-o-S-CLa ^ 5 y^ 

Aws_L>-LcJ1 s- 1y^swaJl j iyuts_o oI—jLjJI y-—* 1 1-A-v 4 1978 pic- <3y 

01 *<v ) ^J. J2^~ 1 y»«AJ l»*-£yj L—A lj \-*2«l 1 (_£jyj \-s^K3 .. 1 ^J.^* ^■‘"‘■‘■1 1 -X2-C- 4yS^-^l-OO yJyyJ 

N yUa-a^l (JyLjfc J-L*-a yl^” Uy .LoyyjL-J^ O'* J fc (ppt 40) Aj>yiil iJlaJl 
A«^_oy^JlJ 1 Id) Ic- lyy y^A 1y>* ^ y-^^ -5 Ida 1^3 L--»>->-fad>y _ y^_*^\-Lo yJyyJ Ad*2 1 ^ lyL*-*A-A 9 0 yy l^xd) 

y a yLfljly IdS^ -Lis - oL-A y-a J& \ j\ \JLa 20 yA>ud y diL) ^_£ydj y^»JU y£>y *^1 y-A 

y-Jal' Jy. JgJb J-d_*-a I-aL** l_d»_3) y_?xJl ol_*-a aJ_a^ A^i A_fl^ 2 J -LoJlC-l CaIjLjJI y*J (jl 

_11 A oiSCil yl_l>a V il y ^ 4 jj i4-l ^C- Q ^Jl ol^JJ yl^Nlj lio 4 ^^\j 

.(^A>JJ y^Li-a 
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cUj ^_\jjJuuj\ 


3_ *3 .A-_>-X*Jl oLJA y£~ lJAs^- oLjJls oLy*_s 

ca_^>.j 1 JJ l 5 lo UjLx^U c((Atriplex ^j^SCLo 3SH (saltbush) ^dil s^30 

• Ijl jJ* jJL>- y>^\ oLi O(J^<»Ju 3 ^ 4 ^^: A_> jJcx! a)L»jCl 3 3^=u*j 

$A^SCj (w^-oU^Ij AJ_L^a (Jj 4 =ij (jl (Ja-^Jl 3) 31^11 Ijj 3 ctAli (j) l 3 U^ 2 j 

L» 5 "" ^JLo 3I 3 ^=l*j oLjJbJl jjiixj 3 ^=iJj .aA- 111 oLll LaJJ-C- 3.* l^oL>ji- 

.1 (3 l^oJ 1 ^3 «Xj <**. Q > A«j^^ '*—■*bj[^ ^'^ T *-^ 1 P -A-?*e 33 

A .s^A.1.1 L-» 1 jf^ ^ ^ 1 1 l^l,..^^ (3 (— 3-*® 1 

J^LII Ojjh :dry biomass) (ajj^O a-J~I AiU 4 a_LS 31 3^ ^S" 2j 1 30 U cJ^pI 
A_y2_fiJl) ^Ijo U-Jjr^ La ^-Atoj _ ^1.1 y~*SS (a^-L yJJ o-L>-j (3 *J 4 oLsfcJJ lJU-I 

a_*^JJ, 1 oLsLJl ja_^ 1 3^_> 3^ 3IS" j oLiU ajj_^ 11 talfalfa (3jU^U / 

3l3i.Nl) Salicomia LojjSCJLJl sL_*JJ ^l^Nl c^AisNl 3 *Ua£j a^LJJ NL^- 

0Atriplex Lo^Sllj (sea blite aj_^J 1 ^IaJI) Suaeda Ijo^JIj (glasswort 

X 20 j_^- jpl 4 Chenopodiaceae^i^Jl aJoUJI 30 (salt bush ^xlll 

ca_2»-^LJJ a _Lyj^ed.11 —jLi _c-Nl (j ,AJo a_JIc- a^j>-Ixj) cJapI ijjb .a_ 9 ^ A^tiil olsL-Jl ^1 

Jl* caj.a 3 »ytill a^»^S 3 l j Distichlis 

oij ^Chenopodiaceae A^^yyJl aJoUJI ^ o'j^4 ^ O^W^' o'-^j) -Batis 
*(ci'Batidaceae ^U-loLSIj Poaceae LaJI J) 

_*} 0^-4 ^r 0^ 6 A_aJS^ 3^-^“ cJj^^ ^_Aiaxll 

jV^ss>~\j l l <»3 5 i a__Ac^ ^3^—^ 3° (J-^ a^j>AU olsL-uh 

(jUlLJLS ^ya Ajl-aS2l y 3 >j 3 {j\ y* ^A^illl AjjJcJ A^j>AU olsL-Jl A^-'Ay^ 

3_^a A__sli-1 3 ^-A—aI IJo-lj jJo a^ 3/111 

3^o^Ub ^jo / 46 (jli iA^xJJ oA^xlll 

3i— y-* a__JI& oljji^_ a ^c- A_y 5 »x-Li.l oI_jLjJ1 3_^ .3^*"^ 

3^hj 


iLUil. 


OLj^S^ ^C- 3 J "'•^~ OL_jL-Jl 0 -\ to 3 Is Sj-yJ 3 .^a-yb.^JJ 

ij la *>3 .A__i-lU A_3xJl L_U J\ L^yS ^AU ^4 =?'y M 3 ^® 

A iq.S"' 3 ^—9 — A—3_^ a)^2c>-1 ^3 3 (oUjijJKH) Ajjlolj^l-Xau^! 

_x_3- oIjUxJI 0jjL aJI*J1 aj>-^L 11 3I l^S".. a»o1jJl!1 y& ( J_Laj a^-AU 0I5L2JI 3 ^ 2 ^-*-!^ 




cUj £\jjjuiA 
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c((A_^Ixj >-1 AjjXy oIjLjM o2ilc CjIjLjJI jJu j .. [^]S \ ^_oljLU 3^ 

Ai1 ja_S" ^I oLjL_J1 Laj^jx- N} c yi-1 ^^Jl o^L>- 3 oU|^i-l I4J} cuJz^Js ^ 

•W^ 


_ ^lUJ ( A__J >1 JX A_L_L>-) A_LJx 3^ lsy>- A-^xllI OljLjJl (JL>o) 3 ^J^>* ClJjL*j jJLS 

3_* / 50 j 30 3\_j ^jl \JL 3 thay forage 

L_tf L*JJ oljyL*M_U y-w.^_jJl oj_&j)yxL_Uj j»LjX'*iU J^L_!l jIjjlII 

^x Aj>O olxSl oUl^i-l (jl \j>Js>-j jJL) .( «aJ 1 ^—. (3 ^ x ***<■i. 1 
l. ^X.fl A >- ^v —11 Lj ^11 (3 ®l —3 C“--n. Aa>- X9 ^ly 1 ly l^uj 1 

|»i A *Xy 3^-^ ^^ x oy^^X^ ^^x l£ 3-^" cxolxsl ^ q J 1 

^jL _9 CA—Jj^I LijU^- 3^3 ( j<hybJl -A-^xlil OULJL> AXX aJLAx IAijUaj ^jljo 
0 -l_j ^_sl^JI 3 L-^i (J—j $A—^tLU olsL-JU aJ^^1j?x 11 3^*^-*-^ <JoUl 

CA_^>jL>a oLjLjo A__y_*Jl 3 —0J OjJu 3$-^ OUl^i-i ^£=1 ]j 63 *xill AjA^tla 

l^S"”.. J0I3 axJjLo Lx- U^jyo ojJu 3-^ I^^Ljl^ 3° £-111 3-a co3-Ju 

^>JJ1 a—^S" (J-*-^) f ee( l conversion ratio ^IjJlII JypoJl a ^3 3I 

OJlJu oUl^ci-1 3X / 10 A^cJo 3-^^ ( Xo^ 6 (l-aL*J 1 3^0 (j ^2^2ol 3^ 

: CUjil JH ^ 

oLjLJI j_& Salicomia bigelovii 3 ^jL^L-> LojjSCJLJl oLi 3I 

^y-xS^ lx\— o *succulent) (3yx^—-x, x* ^1^__>- |yL*co»> A.^^tUk.1 

3 3 J^J^ ol>L^ ‘*J~\ 1 \ oU ■flJX.^*—ii ^JpyL^uX ^(a^X A^ji- A^t«xl ojLvaxJl 

3_^a A_Jlx A_^.^>_ii j)jX_oJJfc 3 Y^~^ .jjj-X-jJJ A_JUtJl AJLc>-ljo) 3^ caJ^>-^11 

J-s_^?l^-j Uyv2_SI Jj—aJ - -L_^o j^j>- J) - (jAJi 3 aJoUT t(/ 35 ) 3yJ ^(/ 30 ) cujyll 
Jajlj_/ 3 l ^-^_sCo C-03JI (jAJi J^-«Xjj . /, 3 3^0 Jil 3*xill Ufcl 6 l£ y>“^^ A-0L3JI 

.( a< v <xi» a] 1 ) ^ j^_!) ^ ^ 3~A__j\jy^^o ^3 safflower^.a-vo, i ex-3 iA^^ii*_i,l ^yx» 

cu_3 j—^j • A—j-xi-aj Cj\jk—^- iJLijCL^lj 32-0j Cjj jjl 3^ 3)^ x^ojjl IjjL ^y===u±jj 

toyJe_v2> A_ 1 a Aj 3^=Jj .3yojjl Cloyj A«oXj ji jij A^t^ 3 ^ ^ 3 ^-^ 
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cUj ^IjVl ^JjjjLlu) 


j*U 2 J^f- (j 21 j ‘o'AJA ojp' saponin 36 jjUJI oLff^ Jc- jjjJI * 1 jis >2 3 

3^ ~ 4 A) 1 »^_^0 ^ 2 ) 1 (3 ^Q *. ) J>_ 9 l ^ *^ 2 ) 4 l **— 3^ 1 4 —3A0 *2 L-J 25 ^A 1 0-XJk^ .A£» 2 ^. 0 — 

( 3 l {^ 1 ^ 0 ^ 3 /- " — 10 J ^^\_21 A * <**, ^ 2 ) 1 A a 3 —^° -X^X O-XJk jjLvaJl Oj 22 ^-A ^2 4l»X^2jk^ .cxoyJl 

(jl ^j_£=u4_5 ^Loj^SCJL^Jl jjJo AjjJu ^j\J*- (jl .. ^ 2 >-j]I ajlA-£- 

A^—,0 II 1 (3 o jlc* ^ 1 (3 A.J J^_lol2l 33«x2l A«*_*^ 2 ^ 2 ^^" 

. 4 s~a o^\J^^i\j JL>jcl^*^U 2-^2 oL-Jl 1 jj& 3-* *-y >* o2 (-xSObj .. 

(2} .a ^J. <yO 5 t A__)^T jl ^ 2j>JjS222^ 2 Cj^ *^“XC' £" 2 x*i) (3 Jo2 

. j— xi >2 A-o^21 aS 2L22j 6 oaj>clU A-o j-*-S( oljU^l aJ4<3L^S2U 3 ljl^S\-to 250 

(3^ -s <** 11 2j^-v^ ^2.1 2 j^— 2 o ^c^A*<*» ^2A»1 ^3 a. _ 2..tf.-'2~ 1 l <^jA 1 ^3—^ ^ I3 .£■■ I 33 */2 £* ^33 

^ c ~=i}\ \j^jtj .£__> j-a jLa JjSA cujjJI ( j-a 0 . 2 j 4 a_21^2 a^j>- aAxS"" 1*7 Loj3S222JJ 

& f. 

S\ ajJ2 3 j_J>-'2 1 A—U-^j^ 33 J Xl^LjiLo 3 22 3A — c 3 3-2 — cS(J^-/2J>xJsl 

A__)^Ul]| ^j!j_U ^3 L^^ Oj- Jj-Xxj ijS 2 a} \ss*i+bj\ t(jAJi (j) AiLi?} .Aj-X*J 1 
^ -3~*>~\ 1 1 o\-*-^ 2 ^-’Q -^-^-'^\ L g»JI 1 ( 3 ^° ^^^-5-x^j 

L3^Lvaj lols cA_5_Xj 21 (Jj -2 l 2 Jo ^j£> j^-^\ oL-a |*l-Xi*CL^lj ^Jl JaJa^- 

JliJiiU Oljl—J^-Nl ( j ^ Jl £0^1 -X 1C- c\__^_Lc- _ Ijl 21 ^j£=L*4_5 "2 oljjjcs^ 5 j\ 

^ 7, 50 _aj ^■7 S ^~ 2 sjjx- xSj^ ^ 6 Aj^U21 aJLA -1 Jj 

J_*Jl 5 pLU ^^Jp -x_*j (j ajjJp^I a^Js :field capacity) 

(jL_9 t(jA-Ji Cj .A_J Jp\j 2 Xp*-*^!I ( 3 * 2 ^ jljJLa ^ 3 ^J S-oili -1 

4xS\_L$x \ a ^ 2 jj__ 3 l 2 a ji.U .1 Ap-as jjd*v ?2 a_5_xj21 °WA2 Ojj^ (j^cjlyAA 

(jAJi^ ^if-A^j j)^S2o -xi S^AAaXj O^A ^xfAJi ^oIjLjJI 

)oi^£J>)\ -x2-l xii j ^cAil ^‘-=p 1^xl 

^y__S^ 1 t 11 J 2 ^—^ 20 ) 2^1 o l-*-^ ^ 3 "^ 2-^-X-X^ .o 1 4 ^w*A— fl^X\ 2>3 ^ c 3 

-l_)-xp^ 2 olj^ xx>A s- 1 _y >"2 1992 pW' 3 21 Jo j ^3 1 j 2 >j ^\jjU^xs! 2 L>ocl ^1 3^=w Ut^X£=o 

3 _o 3 3C0 ^1 2*2—>-1—XdJLs 4 j—y>- 2yvs ^2-jo*2 ^3j 2 a«oj*2J1 oL-a 3^3 (3^*2^ jIjJLU 

0 j~j>- ^J°j\ ^_ 1 pj (3 ojy^-laoa Aoj 21 3 ^ 3 ^-^ 2 xvp 3 21 o 2 Lo a—LsJ*-! ojjI^jJI 

oj \jj > ^—A^jf7^ 11 ^ ^ 1C- ^_2Jpj ^ 21 _ j2 */3 1 \ ^ 52^03 .a <** ) 1 —A ^22 a__c333^° 4^3^A 1 
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J?L_a 3 JJ *LU iJ hj[-a}\ jj-^> o' 3 ■ f ===^ ‘aI^IS oli cJ^ - lisometers 

. AJ^>-^L«j l 3 ^o! l *-La <j^L 3 LJ 3“^' j^Ll' $A^_xj>^ jL>~ 

3j_J Oi ^’x-Ll|j 3^d' O^'oA' <—^L**^- — o jA — U-o-3 CO' od& (JL»jCL^iLj 

3 £ ~~=> Loj^^JL<J' l^Jaju 3P' a 3*-1 A_LSCi 1 ^ i —~=2 <j' L.Aj>-^ jJL]^ 1 oL^j 3j j-* l) 
LoLL L_o(J^L-su 1 _ a^ ppt 100 \-&jj aj>-^- 3 u 3*^' *-Ld jJ\s*c 3 3 jjx- o' 

l j _iic- 3®L"* 3-* s^Ijj X 35 3,* La ^rL^- I^jL '*a) $ 4 ^>-^La 

.a_>-x*J1 oL-L.' JL>jc_l*iL ^o 3 3_11 A__}j 3 ^Jl J^UdL LijLLa oLi^ toL^ (JL»jcl^L 

^—a£- (. ol_^ 3* LjLLxj 1 f-l-l' ^ 2^-3 Lo-o*- l^j*^ $3'-* 5 '^' *L 3 'd& l 3 j^SCJLJl ^L^-j 

.a)\>*jCl 3 O^- 4 ! -^-^>- Ojj\s^La frld' IjJfc ( Jya 3L1II Aj>-^La 


:*U;Ui' uLjLuJI ^JjimJ 



A^^Jd' oAtriplex ^^SlLo_^jSh 3 L_*S" - A_*s*Jd' oLjLJ' o 3_*_> oLJjlO 
:salt bladders) L_^L oLU^.-jj>- 3^-^ 6 ^—^'jj' 3 A^a_^eLa L_>*d>- - ((saltbush 
( J_^>-' 3—a ^(j^_S3Jl 3* 5 -'-' 0 33^' 6 vW^' o'ojN' 3^*_> 3 ®- 3 >^* oLL^j ^>- 

c j_p 3 jo oLLvq. j^ d-1 odjt 3L3 L^ajlcj .NaCl ( j^ ( j^' j ^' 33^- 

JyS* C^j'—S'dJ 3 JJaJQ3 *-Ld'jl^- Lai .. Aij^)l ^j^^Sou CA^O 2 - 3 Ajld? 3 ^il' oj^J.^- 

• o'oj*^ ^- 3 -dl ^L- 3 l ^C- OO*^^ 

.. 0L-JI A_v2.1^j ^La 3' ( J-aLcdl ^LyQ^oi>eL>a 03^-L Aijj ( J3-L LoL^l LLLLl 

JL_A^_3 LvO. va^eLa OLOjJ^ JCA__dj>- 3 ((O0 -J ^ l: ^^ ^_oiaJLa jl) Aj^S^il 0 
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cUj £JjjjLlu) 


(jlxJl y£yS\ .. ((Cl jj J$3l oA^jl 4J0 cajas^aJA ((Na oA^jI 

turgor (JrAlt'il Jo JiiL^: ^Sll ‘sill t_Jjo- jjJS3lj CjUjj^ 

.^JAJ pressure 

oLJT t((halophytes 4_AJd oLtLJl j\ 5 -^UJ a_L^xII obLA jz *.j Oj32 -a-2 

l_s*)L“lj ol_wo c3 5 p 1 j 1 ^=u ^C- — A^li- 

SiLij Qj 4=»j irootlet^jA- j ((epidermis S^^21 jl 5^-^U-l £1221 l_2js jdl 

A 2sl2l d 4_2id2l A a2aJl tiiJ2i ^C- o j^h—£-j -22jJij -L_jjjJ$" ^2. 

b W-rt JA^- jjjJd Jc- 2_U ‘aJo- j-f ojj 2*^ iaA Jc- (endodermis) 

•£j^' Ji '^_>* 

: $2u^La£fll jJuJI abuJ j$£j j) jSUj JA 

Ol_fljjj t_*_^AljJ _fij oV^A.\ (3 j ^ ^AxAl oA*_S AP'ljjl! L_aAI^==L> ^aA I jl *S|jl 

o\_jAa)I jl ^—aj A&.^* *2 pj'AJI ^AjajjNl j ^jAI oLU oL-«5^ ^ oaj& ^oiAl 

_a A_oj22_Sl ^jlj_11 j\_i tAjAAjjJl Aj>-A>- j oLAI ya oA^S" J} A^?x)AI 

I—Alp 11 6 AjaA«j2a]I ^J^—s^l^AI ^y lj-£ ^ A^~ l.»-P £oA«^A] A-S^ L—AJ^3 o 6il j^ yL^-A 

^_5 | x_Jl jjL*-^a AJLP ^5>x_Jl oA>a jN I^Ajj .jLa 100 ^P l^JL*P JoJ^j jAI y* zW\ \j* 
A_>A^- ^__5>x_Jl oLs-o-i A»_plj^)l (J j—£=sj (jl -L-j^As CjL_>*S!l ( j^a AjAaJI oLAI AjaJS" yz~>~j I 

oLAU A_)JlA_aJI A_plj|^Jl £ A La 91 J jp*“ 4 AjijI^ 5>o^]l jl?lAI (j L-fiJSAJl 

.AjAjJI 

C-A-ojC _^il I AjjlLLi-^l ^jl^lU $A_*2>L>- OljA,^- ^J>Jl oU-<o ^(w-A_Alj *^1 lA 

oA_&j ^moving booms A_i^LLa ^-iljj oL^Li^j ^^jl jl ca^Ij ^Ij^-I^Ju ^^jl Ul 

} s. 

jL^i} A-X_J iI oL^a JUjCL^I JJLCj .J-ovJ?Ij>AI ( J^a Jo-XjAI ^Aj) (j J^jCL^L o^AjL^I A^j^J aJ^ 
j®—^ L 3j !l to . j-X^AI ^a ^5»J| oA«a ^uAo ^^il^Jl (j ^Al^AA-i ^--jjl 

( ^_«a c --=z£ j L_S jtaA I s-\jLS^J^l OJX-I 4A_3 2)Ic- A^ljJi oAUAj>- (JA_sCL^«Ij ?Lo Loj^SsJAAl 

.JaJLs l-L>-lj Ulj^x-J^a Aj ^jJl j c|«L>- o^AJL-vca]I aAI 

^(^l ^ i. 11—A ^ ul I ^a ~ xj ~ (_j^l jL->* ^v J I _ AAI ^ca^ 

( ^_^==UkJj 0A2A-! L-jljA^I ALP ( ( JaA“I (3 AjiA Aia^al-a ^jjL^) ^li^]l OALaJI oA ^3 

^*j_«a l _SI jj-L_Jl jl 4(jAi 3i ^AAiaj .. (Ub^U^>- J---S jcLo) jAjlLo jl jjaAJ 




cU) ^SjjJuuA 
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3& oj*^L_cj . 3*—s^l^AI ^ )g*l X 90 3^ -k—jjj Lao c.L^s X 75^^5 LojijSvJUJl 

o4 ^ Loj^jSvJLaJI sA aoj (^j^—*2o fcj^jJ Jl (J y/2 £■ A^-Lo^I ^jO>j3 ^o-C'-J Aols 6 c£«Ui 

I 4 JU. (J^vQ. ^xll I J, to ^L^l 0 }j .LtojLbjl ^J-^.9 ‘Wa.fl.^xJLo ojl^>- oL>-j J (3 100 o. 

^j\o>w 2 _ll oL>-L*o_a 3 ^jlA-l 1 d.yoUj JijLJl s-L^tJl Oli tA*ol y^J S j\ A^Jt» jtUil 3 ^ 

• Lo-t^J o^j 1^>* -Xu^^l A^o3-^-* " °3 1 ^i^LLkl ^JL> ^ll^Jl A«*_L>-Lw2l 

sustainability 3 ^aIjjl_«NI ^j-^r o\i_y>3' oL«o l &\jjll aJlL^=£ JaJ- :lili 
3^ $oLo* jLaoCL^Io Ijll 3 ^ j-szlSLi aJSLjLa LSw^xJ A_aI JJlL^I lLLIo ( ^j <: -=3 3 :J*3 2- ^ ^_£ jJA 

jl_^i»-l jLjo>-I 3 a_> _l*JI oL_31 L_^j 3 ^ lS 3^ £pLiLA (3° ajaaJI ^c-L^j t*i\j^\ 

(j_* <3 AjaxJi 0 I 33 l£ 3^ a_l>~ijlsi 3^uai 3 La wIjls ‘^y>cj a»aIjjl2^ii 

3 .(Ja_j j\\\ c-^- La olJLi^ 3 °LLJ ^cLkj s^LjJ 31 t_£ All ^a^I $ j^- l 3y^ oli 

A_alaJLA 3 £-U' y^J~^ 3^-*-’ cAjJoJI oLIL Aoj3«I ^JL*_5\ ( > _£^3 ( j-a X 24j 20 La 

A. ia-tolo ^ )a*AI l3 ys^JJ l lla) (Jj_Cjlyl^ (jl 6 aJ$ 3_II JJLC^ .. JJ^r“' 

.C/}ISJLA1 _A J^jyll (3—L>- 31 L^9 AjcaJftlll L-9y3l oL-A ^yA ^ja13oJI (3-^ -Xij 6 l_3JSoJ| 

l j3 _j A_J^JI (^^^l^^l (3 (c>x .uMyj I oL3l ^^)Vs 3^ Jl :^ 
j*sz. 2-xJ a^aLaJI oljoLJI ‘L^to yJi^j a^o IAI jj^lall o^a 31 o^l -3 iLoj_^3^" 3 0^3^“ 

oJ^_Pt2lU oL_jN^J ‘'t 3"”* <3 oj)j-v2_j JL^iyb (3All ^rv2-J-*Jl 3—3i .. p^o3^--2l 

sLa 3 A_J^ OU y^ * 31 4^_j|j^S 3 ^--^J (3 Js5 Ajco 3- jlj r a2L^I ( j^=l!^ cA^£=pjj-a*L!I 

.l 3ys^ll 

- L^SO <o 3 Sjl_ 1I o-x to 3"^° C' (Jy*^ SjijiysislU ^3313 

t— 4 yJl 3 ^ A a Lai I A-s_L>-LJl AjjI^ wall ^Lall 3 15 *33^^ l/ 2 ^ - L^IL 

_C- 3^ -L_jyj 0 J A Lj-a-9 -X aAs .. i y—>\^£' *3 ^5*Jl Jo jA l3^2J ^LaA^-^3^ 

ff-l aJJ ^«a ‘~~~=> I j-J <JlJ>J J^_>- (J A 6I oLaJ L^jlj 3 __^A“I {£j* ~ ~ Ol jJL^i 

Aojljj>w2_Jl 3^^-A-^ (3 ‘^LLII ol_aJ^l^ ol—^ 6 lSA^j>-L (j-^j .ju -x3-I AaLjLa 3 ^'iLANlj 

3 ^ LfAl Jo j ^ 3*- a 13 ^ 1 *^^ 13 3 -sj oocajjl Jsi 3 ^~^ =) '''‘ La 3 ^ ^(a^L^L^Ij a^L>-I-J l) ajA -111 

.^5»3i ° 3^ ^L*i2j 3 
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cUj ^IjVl ^JjjjLlu) 


s- s- ^ 

(J ^—==j \ La liJvC' oL^O L^cAjj^J ^Jp'J - *L 03 >LA' (-J j*}\ (j| :\SJ\j 

£■ £. f. 

3 ' & 3 >L> (jj__^=5j o' ^£=l<4_} c oL_«o l5j 3 s-Li^l o^ a-sA^o y>- a^^ j\ *■'j y>- 

S■ S- f. 

• Aj Jws-LaJI ii^JU.1 AX-ljjJl ^AjIj ( j^a J^x£=u 3^ 1 *L*iL*3-' AOLoJ' a la ui' 

t(JLiU 3 ^_** 3*- s JL>- 3*L" J^Lt^ ^' jo>-^_> ^ (jAJi j 

talgal oLolo 31 ^oLs-J' *uJo-LJi (jj^-xj 31 !') oUyp^ ^j^y* 

A-^JLC' ^j_^s ^j 3-U (jAlo 0*iL*hJ ^Jjo ( jJ' oLftA^’-'j 3 d ^^j- A 0*])lSLjLa 

A^osxAU OLoL-J' 'j, a a I^jlS jZj> o' CA^jljLa AJSljLa A-^JJ .(oL JJlL') oUjJlSL 

^3^ ~ ^A. 3 ^A_.^-^AA' (3L^A' i—^^\iO '' £-L_«a q^a. ' o^ jo-— iqILuS' 

A_o' .l3\ LA.' A_j1^j 3 l£ _^— 1 >-' o a Ji A_j jlcA 0> j^~ L^^l'o ^4_L<oCL^A' o-Xa-A^I' 

a__j '_a 'i} caJSLjl _ 1 ' oaL> 3 =*“ i y A '* 3 >- - (S _y>-' a^>- y* - o 3 ^pl 3 o^ ==L< ^ 

3 0 _/^W^ L$jLHJ 1 ( ya Mjo cA-^JA' OLLJ' 3 l oW^j'j^ (J - 0 A^oLlS' oLJA 

^j_^a *A_IjLa CoLJA °Ajb 3 OL-XjlS' JoJol)' JwOCL^o_^j ^J*cAA' CjLjJ' (J y*£2£- o' xfAJi $^3*s_J' 

Hj ^oLw^SsA' 3 °Aj& ^jjLa>-^I' 4^j?tAA' oLLJ' 3 ^ 3 J ' LLt*i' -xijj 

t ilbjbj ^oW^' o^ recycle (_^j-^o S^L> 1 ) 


Jo*2_flJ 1 


Jo - \\J^\ J^i 


JJ « - J 






.4^>tAA' oLLjJ' Aj^ 5>J' A^olA' 4 ^'j 3' Aajj Jo 3 *- 

(^'oj—!' l3 /s ^J' oLys^SoJ a^lAA' ^jlyAl ^'o^ 5 ' - 3^^ - «xaJ 

oLyL^o <o " -L_*jj ^yo_S^3>- o^ xS-^'o 3 

oj yl\ 4jLyu^_ a 3 3Laj AjSvJ^ 64 -^iLxi^!' CjLjJlU J^' 4-o2_ai^JLa 

_a l (^j'3' 'Ajfc 3 ^3/^^ °W° > A^o^LJ' 4^5»tAl' 

aAj>-^ 31 3^ O^ Oj^ O^ 3 Aj jJcxl 4ji-Lvj? 


,LoU' jl^Is 




(^AJ'^jJ _aJL 1 


: 5 3^ ^daJ jl js^J ul: >5uJI jSUj JA 

I 3 I— oLjoOL^J' ^>“ 3 ^ 3 — o^ 

^1 ^oj' l^^L > a] j>^ o' 


^_9'j ^AX^'j3 ' (J^ 0 ^ ^ 

(J'jy-O ^ i\ _ a\c* lyju C- g-Lyb ,Aj' J^_30 

3_ A o'Sy^’ oJ^-C' oLt>-j' -LaJj ^\jjxl' ( ^yo A_-J3^^3^ °W^ 

qA^^a* ^CA'q l *q^j 2 — 1 ^—O^'o''-* Qo^^'' 3 ^a *^tAA' L-jLL-AJ ajoLcj^*' 

(^' 3>“-^-£ “ L-^Ac> -L_>- 3 ^ - 3 •- i ^3>'j oIl^S^Lj AjJ^sc 3' A-oj-*-!' aSO-J^'o 

.^_5>J' oL-«^ A£^'ji3' I^jIs tA^^-J' Laj 0^* La' *^ 41 ^J 3^ ^Lj^' W^ 3 
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_11 oL^Ljo*-! ^c- l 31_kll 4__)l^j ^3 JjjJl 1 jj& Jl c-^lL^ pJl*Jl ^jl$" 1M 1* l_Jlsj 

( j_C' ^1_A__5_XjiJ1 A_^oIA. 1 4_JuJl p )a ul 1 A—si („5 *aJ 1 t_£Ail (Jf'j ^A-Ol-valsN 1j 4 *o1jJlS1 

•cf'ljjil _^_^ldl 

3l4$UU uLjLj 

:(Mangrove) xJj^lil -1 

— ^^ a]q\ 1 jj\ ^ Cy^"^ **^ * ^ l^S”* — ^—* 1-oJ 1 c_^ol^x* .x>-1 x_3j)^^'111 

^__5^Jl oL_^ (3 (^jj^-tJl ^1 l3j_^-\_11 _^1 ^ °j^- a i, ^11 l^^Ij^Ij 

o JJt> ( j^j2JLsJ ^Jl^==>j N 4j>-^-x] 1 4-SU^? I.C- l3^jJC« A^-Jl oAJ&j C4ji-Hl 

*l—> l*xl1 l aaj »> 6^1 (^)_ 1 -X^>- ^ 1 o* aJ^ 

J^yQ. J»-l ( ^ya ( J^==l*2LsJ $^S*s_Jl S-La ^r)a 3^ fl)a~ jj-xi-1 oJJb J 

^J^Joj cL-^C^il ^C- A^w^aJL^Jl ^j-X^-1 ojjb ^JiLa (jU-xS^* cl^jLcl- |*j*^lll Cxxp^caS”*^1 ^C- 

Jp l^l—o_5 d->_Jljj l_«a d^lo^ll c3 ^ -X^j ^'Jjj'^l o JJfc ^jhju jjJo 1^2j 1 s-lj^>l (3 

^Ja_d-*_ £- 4_)jaJ1 ^3 oj^JU^Jl ltojj->^>- ^j^uSs] ‘Olo)!l -Xaj jij-xJl laa,*^ pj tjl^J^l ^j-^l 

.*111 

^Jl AjjJaJLaJ iA-JjJl Aj>-U^Jl J^i?ljLa p_tol ^y a l3j^^-111 jUL*o! 4.^,)aJL^ Aajj 

tj_5^Jl J} l^-^'l USls ‘OlsLJl A_flJaJL« (3 6 ®-^>^ll ^1?_/^*-^^ ^3 -XjCo 

A_Lj lyOs A»olJX- .. AtflaXll o JJt> (J$, A_LsiJl oljolS^I ^C- ^jJCo 1 (jl -X^-L^ 

.^l>tJl ^Ic'l X_3j^f-lll 4_aiaJLa 

: 1 j 1 ^44^ ^ ^1 

t(Jl a-^-1 ■* ^y> l^-l ^\ ‘{j^\ j-^^l ^-^y^'lll 4j>- 1jj 

«^a^tjl o^_to ^C- CL-^^-lll jlp^il J^aUcJl 4 «sjL^ ^ ^1^)} 

£\yH\ 

-t ■ ^^ ^ 1 ap*z c2VxJ 1 1^ ^loLo ^lLjIc- 20 20 (2^^p s 

.. Rhizophora JjcJ-1j Avicennia :lc^ ^s>j' O-^ _/Jl 

j\s* .j' tjA_11 L_i>jjL^fCo 'i tS J^-«2 C->1 Jp?-^ |_y° ja-As'^l j j»J-i!^ 
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cUj £\jjJuuj\ 


A__J'C_^i fi* 4M 20 O"^ o44' \s * £• }^rO 4~*-0 6 ^Lwa' 7 4 ^J, <yO ) 0 

jbj—1' (3 34|j c3 j ? ^c3 cJ’^-"' 1 ' 0 c3 l)^ 3 (j) ‘~~ = 3 ^^ c3 ^ *_/4' 

l^lis_^ Ja-s_^-^»-oj ^Lla' o j-jl*J' ci^ > " d'o^' ^4o caj-^jl^J' 3 o'oW^? 

ojU^l j^ujJ ‘aJ 4 A^oLasS' a^js>' 'i (Rhizhophora) Jjoi4 a*j .. jj ^ j£\ J) 

t^-«-4' oA^>- (J-^-^“^ ^j\s^j\ (J'^L?i ^_jLa *(j*J-5-S0 AjjLfi-A C<_^3j4' o2i^>0 ^-P^J»-' j\^r=3j 

( Jj>- 1 ^^ ^ 32 *!' '4& jLUol o' ^i ^'o ^ 5 14-9 o^ 4 6 (J .3 3 ^ 3 -* ® jty^ J ^ 3 33=3 La' 3 

•AjIaJJ 5jX£- O-^ 0 j-L>-^ 2 ' 

:l3j^£U.' oLa'-Ls^Oo' 

•i'j—lL) 04?xJo'C^L *4^' ^'—SOlcA^yO " (3 L^j'j^' 0 ^J>*_*lJ' 0 JJt 

2o '—4' S-1 * )j 6 A * \ < 1 * 4-' c -* x41'o ^ ^ **— ^ ^ 1C 3 6 ' w ’3 ^ Los^?^ £ A£* L «aJ ' ^ ^ ^ *aL' 

4' s.'j_3-' ,j^ 2 Jo oi (J^ j4!j o'_^4-' l34*J LL$.a 'j-wxa jaci l^i'jj' La' caolULiJ' 

Aj j y2 ^ A ..o.^ /A Aj ^ L/2. X3' ^L^-Lo-C- 3oO“‘’ 4 ' L—(3*4' £A»o}^^ i—^L a ' ' l4 

•A~o j,jl]' oL^Lv2X3*L!' Csj^u^d olC'Lu^ L^Lc- j^j O' O^^^ $Jol*J' 

0 jjb' L>J J^^Q. 3 'j ^0-4' ( 't 3 ^‘ l)' ^3=?^!' ( j^a Aj} AJL>A-s_Jj4' oU jlaul' ( 3 -^*“} l) 

s^-JlaJ' 3 jU^J' J) oLL^xi'j jUJ' oLa oJJij (global warming aJ,UJ' j'jo-M' 

o'_4 (J^__pt2o oLj_jj ^l3o^ 3'_1'^jl^_.iL> 3 j4 , ^-s^2_J' o'_4 ^''joj o^ 3 a_JL4' 

oA]-x__5 2-^jls tC02 o_ 5 ^jS2' Au*4' 3L4 c-^o01j ^ca^s_H_^>- oLlc ^}} 0^3-4.' 3 o4^-*4' 

a^I L t4«4«^'L*^»_]' ^31 ^ i.' oo^ ^ ^ ^" (3 *^4^L' oLo*^ l^I ^3 (3 4' ^Oo'^-s^4' 

.j1L»_4L!'j lo'^Lp'LI'j o^-oL' a«o3joo 4.' oLl*J' oLls ^Lo} J} 

t^LJ^s L-^s* 3 Lc'}j L_^>ti 9 ^£=u 4 _j cjl?xJ' oLi 3 '^lOo} ^20 o' o^-*2234' ^\y^j 

„ f- . „ s- 

. 0 jla^J' c3- jy j' C^3rJ ^AjLs-fl^-^' ^lla" 0 -L3 J~ e *^' t^ ==L *~t O^-A 

l*SS''— a' c9j 6 o 3 -? ^j '_/—j L,^^-L4' jW*——^L4' pH ^_J' oi 

^J—j ^oL_^ ^c- l3o^^- 4'o' 4 ^ 6 8 2 ^-^>- 3 °W^ ( 3 ^?oo' 

.^>J' o 4 -a Aj>^La Aj>j ^ (J-® ^>-j4a Aj>-j^ J-a 2 ^- L^j} 

ammonium j*j_ 0 j^Sl' oU_^ 3 j JojJ-'^ 21 ^ J} ^JL>44'j l3j_^44' 

^ys^l ^' i k _y^‘ -^-4 Au>j4c*^* lOj^^34' 0 } ajl^c^L' ^ 3 o ^ ^ _ 2 *^ w c 3 ^" 

3 L^jLt^oi' 0 } (J—^ -!' o4j ^jtQ.Ki jjl c- c ^-3 o' 33 =?^!' 3 -^j ^ajijaJ' j ^4' 3 ^Lo'jJlS' 
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X^—xj Nj C^Lwol jJl!1 jso\ AxJIj jJd (jAJo ^_C- J, Aj>-^a]\j X^xj \jbj\£~ 3jJi AJAx-a 3^ ? ^ 3 

*" ^.aJ A —9^ 'O^—^ ^j^yO-Xj 1 ai" tjLLa'^l (Jj. Jgjb aj>-^-H ^bL^-L j~-\ c^LLi 

cfA—L) oxL l. .^*3 ^__a-o ^ X ^C- ^3®^^L ^ Axd^^ 3"^ ^—^LxxJl c3 O^x>-L)l 

1 Oj ^ a "i^^A 1 (wA l Q <y^9 ^ 2 0 0 (^£6 ^_- Q?— pa ^*^9 1 

.l3o^^-111 ^L*_L y* 0 JS* j>j aj>- ( 't' 3^ iron oxide ajaLI a^L" 1 ^1jj>- 

a_^j>-LJ1 — a - ( ^_^=uAl l j— aj cjLaSCA>1 — A ®_ > r^—^ 1000 apIjj ya j 

the a^o_^ xJl s3 _^id^ the Sahara ^^-SOl *1j ^j^_U 1 a> LJlo - aj J^\ 

Arabian peninsula. 

:Ananas comosus" pineapple j^UU^I -2 

j) ^L_X^r CaLjLJI O^ 3 ^_J~^ ^_kj ‘CAM Ja-a-Jl CaIjL ( ^ya y> ^yj\j\j' s j\ CaL 

L—Si (3 11 ^v2_j-*J ( j_^=La-> l/ 2 ^ cij Jjx*io j^-o ^jp*- $Na 

.K Aj_Jl ^J^2 JjXXj fjjL 3^ XbljLJl Ja-a-Jl 

A _2L A _ ajljLa L _LaJ 3i (Ja 4 ^cLxJJ LajLU OljLJl OL (j} 

ff-l—i»l yjy-^- |®jo^ X85 ^Ll ^jLx*i caj^C^c- l3|_ > )_^^ Iaa i^tLaxJJ 

palisade cells ^_^_>- a_JjjH jj^- ct^>- 4 adaxial aS jjJ'jj^- j 

.mucilage <jU o^Juf 6Ai*>Lp 

(3^ 9 a^-^La ^—>3 ol-»-a_) ^ j 

La-il 1 ysyjj ^ <S \ ^ Cj‘~~ => ^ ~y^ ^^ ^ 

:Aloe vera (jL-*ah) 1 ja 3 jll -3 

_^W2_J\ j^-^j diliaceous perennial succulent oLi jL^h 

A_JLs_aJfclj *L_jLp- OjA_S j^Q—o] Yj. Jaj $jLv 2 h l3U_^I ^a-jbl ^AlOC VCra \^A 9 J_jl I yg" 

.. A o 1 A^J 1 L—Jl ■>. v? 1cA1 c A o aJ 1 ^^Ic'l ■>. *i<o 11 ^3 ^A^CAc*_A $ Aj ^ l^2X3^ 1 

salt stress xL^>-^U a_x^> jLl® j j^xaj ca^ ‘^cLxJJ a_^ jUU oULaII y* jLs^lj 

(^jj-a. ^1) (jwpLxJl dLSi ^x_ij ^Osmotic adjustment ^^blxxh 

Lai" 4 jjLJdj 3'*^-!' (3 inorganic ions Ajj*h_*JI oLjj^I aJL 

L3jjr^>- 3|jj Xa3 AjJ^ yb. .P ^-aJ^xXj AjSjL jLsLl OL ( J^=LaXj 
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cUj £\)jjLlu) 


£■ l»*J jjtyd 1 ^ .JsL. J&" low molecular weight organic solutesA^aiAJLa 

.t_jjx- &Lo 7.40j j^z &Lo X60 

:(Halophyte turfgrasses)*Lo -4 

^ •. j .-77 ‘ d 1 ■ <-N l^jLs iS' 1 ^*^4“ 1 ?r ^^*-77 A^xxd a.I jkA,ly a 21 .»~i*~ 1 ~ 1 1 

a ^-ydl< ^ >-^xj Lil—12 $a ’■■ ^ *7 »■ ^'•'—-O t ^J1 t(3>yh oh-^ 7x° 

:^Lo t^LkXll A_ajULo «•! 

<saltgrass * UIAum fij » seashore paspalum ^yiaLLjl ^jJLj_wLdl 

talkaligrass 4 j$12JI 

A_-i^yi-1 oLil (j) oLJJ tiiij UyJ ^yo - (_£(_3 AjLUJ oLJd ^IjAeud JJX- — ^ -X^-1 c 

l_3jL* 2_^ ^oLJ^l pl-x3^_t*>lj *.1 yvb_ jM oU*L^M aJL*} iw^>-yo xiAlA) $a_>.x*J 1 

L3ys^2_Jl oL^ O^lc-j ^l3jLv^U (jAio ( 3 ) 0 -Xj ^]1 ^11 ol^a l^jjjyyOJ aJo 4A wS ^L>- 

_JJ 4a 3-UA oUAU L^AJl A-JjaJI ^rla^ ^jAj A-ljlC' OljLJp ^ 1 -Xj?xIL ^1 1 lAjj 3 } 

o l * 11 A >-^A^ Aj>-^ ^ A«^91^-^5** 41 -X^J>- l ^ cfA] ^ ^9 4 A^j^aJ 1 ^Alu.<J 1 £• 3 >A)I 1 

JSL^ lLUj (3 A-y3 

3 10 j—Aaa_ mm 0.50 ^11 

oLys |>1_X3^_ (^JLpxIj O y-^^i ^5^ 4Aji-lU oLJsl jl j\.\ £ 4AX-LJ1 

^y/o A^j^3 A^3oL-U I 4 -J jj^=u ^jjl jll ^3 

• A_;3sLJkl (j} L rlAji-lll olAl ^y^T^UJ 

tsaline-sodic aj^j 3 j _^2 — a_p^L>jl« ^_j y_j J} ^_sljll iiJ—lj ^j, AjjtJl J^»cd Lu^-j 

lime, jji- 1 j gypsum ij^i -1 AiUiU 

:^LkXU j»jlia oLj Sesuvium verrucosum j»jJ^a-Jl -5 

.Sesuvium :^ r jJ-l 

.verrucosum :JIa 21 ^j4\ 

Fig-marigold family Aizoaceae AjLaJ' aJjUJI :Sesuvium erectum 

.iceplant family -yJJ-l oLt ‘^bJi &l^Jl>s>- 
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i_ajlLo 4 S J _ aJ La ^Dicotyledons a_lLaJ1 olll Succulents 3jjUa_c LJuc- J1 

jjj_JJ S_LoU-l Flowering plants Sy_Ayll Vascular plants d_llcy]l ollLJl ya t^Lcdl 
lJj-x-i ij cwestern sea-purslane 3 ^_iJl SJlLo olyll 11 a o y*aj tSpermatophyta 

j_a> pJy~o-*Jl CjLJ ^^Sll (jlsjilj - verrucose sea- purslane llJlilly>dl ^llj 

3^1—21 3 j «_o 1 <S 4.31 IA oUa^xilj jl^Jl yUljJt ^C- ylo O-y>- 1 

.(di-U.1 olil jS *1110-1.1 lAiw« *^- ^L-Jlj( ^LJl i_yS “C-Ai-ljjl 

tstar-like JSLiJl olJl 11 a jlAjlj taxils jljjSll Jaal 3 ^yAj^oJl jIa )1 j 
l_a LJJlcj 4 jjJJl *1 \jJ^ j\ 5j ^jj sepals l—/- oil ^petals (ol^y) o^bj % 
.yyoii ji syAjll ^ylS^ tsessile aiIN bisexual ^oi-l loll ojUjl jj£=u 

l-Jac-fc" ^yyl yJl obLJl ya tprostrate i_A>-lj tPerennials ^^a oil olyll 11aj 
tjj j_Jl iL_^ljj yLSoy tfibrous roots oJlJ oLyll 11a jj-j^-j tGroundcovers 1yjJ 

. 3 _/Hl-l jliS"Nl jJjL. ajli5"} 3^=UJJ 

alkaline a_j yLall -_j yJl j 40 UJ-I j»jll 4jU i^UJ olyJl 11 a 1*jUi 4ilo')!l->j 

.8.5j 7.9 (jo pH ^xs-jjA^l l^>ij ^jljV 3 JI 

oLj'ijll 3 jL^Jl ^>lj_l Jc j_«Uj ‘Sea Purslaney>dl iLao olyll 11a ,_f2> 

3j_*J1 Li-1 d _ sdalaj 1-jj y«Jl S j_yi-l O _ 1 3 0 L 0 JI 11_ A y_ a i—jljOal ^lllj toAsolll 

.5 j J ? 

Jerusalem Artichoke (Helianthus yjj_yjojji yyilLLA - .yjJLll cijlys- -6 

:(tuberosus L 

j_a Helianthus tuberosus y_L»J\ <u—lj Jerusalem Artichoke ^aaII u»^£y>. oil 
4 d_j_>-*Jl olilj ysoJl ola yd gy-j 30 * 2 ]! 3 oL_Jl 11 a ^Sj^j ‘^JuaJJ lajllil oljLH yd 
4 JJ 2-11 1J A 3 _/l 0 -Xjtl 1 oUll Jl y3oJl old ya / 50j Z25 3 joj ^jljO d^ls dilll ij 

t- 

(3 AX-IjJj ^j^=A<i_5 ciijjoj c42Lc>-\2o) -Xi 

:Spartina UJjL^JI -7 

A A 

l^ C- \j3J^ \ 0 ^-Ojfa4.*J 1 
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y^jJl cUj ^IjVl ^JjjjLlu) 


JOI y. 3y 11 C ^ 1 A.-t^l^.C' ^l>- O^- 5 ' CJ-*-00 aJuju ^yJLi ^JvJ 1 OJ 1) \ww>3 1 

A Lsj 4 l3\ &A-jj 4o Jo JoJ 1 AoOlj 4Aju2j ^11 ojl^A-l LOo^k £_a A^_Lslx_a Ololo ^3 ^C4 

A u\) ^A ,<vX > \_A 12 CJ Ij l^jJ 1 0 -XJ& O ^3 ' O ' laS^ ^ C 02 0)^01 1 ^3 L, a 2 -S^ £ 1 

. OJ Viy l ■>. <yo' 1^ O^jjl^ 1 Q->_v2.3^ 1^ Io^I*»*a»J 1 cjlo ojljlj'Jl oJL& ^ ^Oy\£ A«*^£^ y*-*^ 

l^x^Uax _ oLi cppt20 j pptlO (jA_j ^jl ja_j lojL^Jl oLjJ A_JliU A^jlil o' 

ol ■>. a A__>-^1^ A__>-^ J oi— 3 I^j'—^ oJ^—S^J l «^3y cppt60 ^J, v? > y&j (3 1 

^jOdl J-«^o o' '-ojL~J' o&*k 2 )' '-j^j 4ppt 35 jjj^- (J* jl^Jlj olLo>dl 

oL_-jJ 1 1 jj& .l^sljijl ^ 1 ? s Jo' 3 )' ^j» j^j 'jjo lojL-*Jl olioo cuo>- 

O - ^0“^ ''^‘ ^>“ 'jjj'—^=u ^jI_Sco A_ol L S ^oLajjpj^Jl ^£- il2^Jo>- 'll l^jl^rpj ^j'Sco 

.OliLjJl [ yA AOaO 0Jj 0 Jo>-lj Oj jlj (J y^Cj) (j' ^j^=uA' yy* OnO>- ‘jjO' 

oJ^j (3 4 ^ <y)a 11^ A * \ * )g 11 oJ^3' (3 ' l*—•^'-^-*^2' ^ IgX 

y-Z* J^-jijp o J_1 p\j ^cJll' ^li' (3 ( ybjjd\ o' l«5^ Aoi^aj Oli 

A_j>jliJl o^l _ *-lU pLs^Jl ( j«a I^jSCoj ca-Jo>- 1 j a»o 1 y& ol y^3 oUoo l^ill oAJi^ ^obU 

(j,joJ' c_^^SjaJ1 a^_^Lou ^LjlSI x^isjoo lojL^Jl o^_ 3 oAJ-l_Sj t^-lU ^ 5 ^-a-*-" #-lo' ao^J*-' 

|»l_oijl ( j^C' ObLJl 0 ^ 0 ^^"l^aJI ^a*lll y&J cA^ 2 ^Pxlll Ojlj^“' Ol>-j J ^3 A_Jlc- A-s-IpIaj 


• Ao 


^3 a_9(jj1 JsjLcOj *l 3 'oj^' ■ ^sloLa^>jca 0L0 ^ lojL-*Jl ols ^IajI^j O^5j 1 «Sj 
^J' |»jji jUiXjlo 40 _^~^> aJI>- (3 ^-lotJ' aA^I? AojaJ' (3 ^jL® Jy^J lOLo tL- 

ilL_^lll oloSj loo 4^-lU ^U-jj jj'll'S" oUjjyj_^jl 0AJ0 ^ oloS^l ^ jd£ olx-S5 o^ 

.oLJ' !jj& o'jj' 

: UjjLumIJ XlLuJIj AJ^L^IidV I I 

oL_a Aj>-^La Aj>-j J ^J<_0 jj ( J_o 2 j Aj>-^La oli 4A2L^a ^IpIo 0 ^iaX-O 4JoOlo ~1 

O' OO*^ a2o 1 £-11' (3 l«S^ 4^l^x--ll 

oloLjJl ( j«a ^ bojL-*Jl 0^ oil Joj 4^JaJlj JLo^]1 cog ^c- J-oO oLjJI l -^'^jl)o - 2 

.Aojpacxllj Ij l3 1ll 1 ^J-a 1 y£~ Pj&l ( 3jJ ' 
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A.J ^ \ a/3\3 \ 0^j\A o (3 A^C- S^lc-i Ji M UiU t j-«JLA OLo Aj' jLjoL -3 


$oL_j»iJ' '-O^j L^JaJu o' ^3 y> (JjA' ^^ssLa^' o' (j-* ^a*j3 - 4 

£_aj A_p'j^j pj-^j o' 1 ^ ? °‘~~ =3 3 Cvc> 6jLtajNlj ^ 7 j'SoJ' ^C- A_JdJ' oLjJ' ojJJLa ^>-^j LfA]A^ 

.oUl Ij^j A3 

o'S2>)!L ? o' O Ij-vJlj 1 ' l3^LcA ax-Iju^] ^Lsajj c^ (S^ ‘—• ) Lo — 5 

_ a 4 jJJ oL_LJ oLaIj {£]jjj Oa>- SOlia^djj ^>-UJ' JajjOJ' J^L> ^C- AJX-'jjj 

L^"aAjIaJ' A_^/ 2 j>- j«a 

'_ c $jJL _di'j jj) *m L_?xil'j ^1 *L" caoA' d^A-' oLo»- ^JlOj -6 

• A_o 2 ) L>* ' ^ 0 ^ j^-*d' ^ ^ L ^3 ' (_3 

oLdl o' jK-^) oU^-*cJ'j a_j o' jOaJ' oli_o ^c- oLJ' ' jj& *o'jj a^jISLa} -7 

.l^J]_^lpxd' oLwo^j' j^x^o' aaj do-Ld' aoI' Oj^-sa)'j (aA-11' 

jJl/ 50 jT oi $*'SJu—fr USjL^J' p'j^oJ Aj cu^f 0 ^' j -8 

.IjjljJ' ^L«-** ( j-^ p'ji ^-dvaj (J-^Lo OLJ' 'Aj& ^jA La' jt> 

O^ JjOLa jjt aJ} ^\l£- La JjSls $A»o'jj oLJl Aj' J) LojL-*J' pr^L^ 'Ll -9 

J) oAJ-xS" j ^Jr^A.' ^rla^ o^ 3 ' c 3 ^-^ALJo o' o^^^ c oO“^^J oLa jj^j ^JJ a^ol!' 
. tQ Da * ^-1 '^ ^ 1^-3' *^£>\^uj O^Laj^ji l*' o 'jyju^o OaIc^oj^- 

^ Li<"<*» p l 9"^ «^-^A' oLsA.' ^^Lvq>a 'OjLj-fafcJ' 0^^* ^ 

•A^^'oo ^ o 

i^LosAi a^jLa!' o-o«oj 5'-U^^J' 8 

Suaeda monoica Forsk 
Suaeda aegyptiaca 
Suaeda depressa 

j A^a' j^Ld' j ' -A. jh '' yucLOJ iA_)^ U^ O 'oO ^ ^pcL^jdl AjajLfl-A 

<><L-ij£'j ojsfsJtk 5" LoSj JLa j^jd' j '-Xj^* d' oj\s*JL p jOxO*^ s-LdJ j 

.jJJ-' l^L^jA' (3 A^jp'do pA 3 o^* 2 j 63^'A*'3 ^JjL i' I4J0 oLlaj 
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cUj ^IjVl £JjjjLlu) 


JJj OjJ. _ a^S' $<sL-o>-^]OL_jI o-LC- 3i ^cLiJxll A_ajIJLa ^C- OljLjJl y 2 *-} oj JoLa 

^ ^ ^A ^ ^ ^ * '** ^ A ^«> C^J L) CI ^ L>^»«J 1 L) Lj**! ^ 

» & „ f. 

(^JOj 3 ^^>La 21 3^” L$Jj JoLo oLiL-Jl ^vbjtj l3jJUj tOljLjJl oJJfc Aj^dl 

.obU' dUs ( j-a (SLoo^r} (jo j-^) Aj yvQ-U 1 Jo1j t^c-UJ Ajco^xII OloLjJlj oLiLjJl dUo 

Ol_^ljjjl <LJj3l La 1 JO& .. ^3L“—Ji d'jj^' (J-* J-^o ^j-2j ^ Ijoj_H o jAJ>Oj 

(jl \_L" ^ -QtJ - La Ic^i - oljLJl y* jj£> Ijoj^Jl old (j) dUj^" iAdAi-1 

.(^oLa AojaJI ( j-a ^^aJoL 1 JJb ojLL JJLC- jLj*^!l cii ^ OLJI 1 JJb 


^j— a 3*j t^cLs-JJ a _AjUU AojLva__*J 1 j,j^!l J_>-^ oLdLo .Ld ( j«a 3 ^ Ijo^JI oy^t-ZJ (^j_ 

3 o 2 >LyO_L j C 4 *d 3 jpU oj 1 j_Lj _L OOjliLo l 3j-OtJ (_£ j]L(Jj_oj5sjl L^obj oLLJI 

J^—a (^J»^o 1 £c,* 1 \ 1 3 ^* 3 *^ 1 I Jo^ ^ L 1 oy^^u^t ^^o^ .. oUl r lj^l 

.^cLD SjAj>oJl o jj& a^ajL^a 

: ^UjUw LuiaUy uLjLu 


Oliis-^La 

iiSUI 


cj LJ1 

o JJ& dLL«o 

\jj jo>- obLJl 

4 ^-d 1 jjb 

• L^j-ij111 jJ Jj£ 

Meliaceae 

L%^ U^UI 

Aglaia cucullata 


Poaceae 

LTjejdi 

Aeluropus lagopoides 


Chenopodiaceae 

(»j£=o-d} 

Arthrocnemum 

indicum 

o JJt> L^La 
^ cLD o^ j>oJ 1 

o jj 

.La Ic^j A^ybipwa 

Lecythidaceae 

3 Lo jdojAJ 

Barringtonia 

racemosa 
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oUa^La 

iiSUJI 




Tiliaceae 

L>IjJoj 1 

Brownlowia tersa 


Fabaceae 

l^s^O _1 

Caesalpinia bonduc 


Fabaceae 


Caesalpinia crista 


Guttiferae 

ji-jjJo} ?ji-uaJK" 

Calophyllum 

inophyllum 


Apocynaceae 


Cerbera manghas 


Apocynaceae) 


Cerbera odollum 
Gaertner 


Verbenaceae 


Clerodendrum 
inerme Gaertn 


Fabaceae) 

lj)Ij 

Cynometra ramiflora 


Fabaceae 


Dalbergia spinosa 


Loranthaceae) 

\jlS3li jL) jj JJjJ 

Dendrophthoe falcate 


Fabaceae 

Jj J 

Derris scandens 
Benth 


Fabaceae 

\sUjJ j 

Derris trifoliate 


Bignoniaceae 

(JSJIJ Jo J 

Dolichandrone 

spathacea 

. 0 **£* 

Cyperaceae 

Lo^C>-0^A3 

Fimbristylis 

ferrruginea 


Asclepiadaceae 

Ij Ij^j 1 l_J^2 

Finlaysonia obovata 


Flagellariaceae 

1^=0 Jo) 

Flagellaria indica 


Boraginaceae 

l»«xi 

Fleliotropium 

curassavicum 
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Ci\Ja>-5Ls 

iiSUJI 




Tiliaceae 


Hibiscus tiliaceus 


Fabaceae 


Intsia bijuga 

(>^jss>-\j oLi 

JLUJI 

Convolvulaceae 


Ipomoea pes - caprae 


Convolvulaceae 


Ipomoea tuba 


Poaceae) 


Myriostachya □ 
wightiana 


Pandanaceae 


Pandanus tectorius 


Arecaceae 


Phoenix paludosa 

4-ajIJLa o 

.^LxJJ 

Fabaceae) 

\jL_o L>*«Jo y> 

Pongamia pinnata 

-‘Jjytj 

Poaceae 

lj _) 

Porteresia □ 
coarctata 


Chenopodiaceae 

l_) 

Salicornia brachiate 




Salvadora persica 


Asclepiadaceae 


Sarcolobus carinatus 


Asclepiadaceae 


Sarcolobus globosus 
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oUa^La 

iiSUJl 




Cyperaceae 


Scirpus littoralis 


Aizoaceae 


Sesuvium 

portulacastrum 


Convolvulaceae 


Stictocardia tilliifolia 

4-a^lJLa Oj^pnJXt 

oli t^cL^iU 

»■ 

.&cz!£~ \jbj 1 

Chenopodiaceae 


Suaeda fruticosa 

<Laj\jL& 0j\5*-Zj 

Ujl&jl.. ^cLdxU 
. l ^y*jJj^\ A-oljo 

Chenopodiaceae 

1 Aj 

Suaeda maritime 

4»AjuLa o 

\jbj\jbj\ 

^yU^A-\ SJwC>J 

Chenopodiaceae 

l •a J 1 Aj 

Suaeda monoica 

.^c-LdjJJ iojliA 

Chenopodiaceae 

1 Jo 

Suaeda nudiflora 


Tamaricaceae 

^^=PdjLa\j 

Tamarix troupii 


Malvaceae 


Thespesia populnea 


Malvaceae 


Thespesia 

populaneoides 

^ q ,1* C- t.—il»o 

j»jlLo Perennial 
.^LA 

Poaceae) 


Urochondra setulosa 





237 


y^jJl cUj £\)jjLlu) 


.^UilJ 4 ««La« JGLj 


A _ajUiil 4_jLJl O^LilH _a _L_i_>o«Jl j _^■'^1 J ^JjLl ^C- ^-ALo 

4__bl*Jlj tZygophyllaceae 4__bUJlj tChenopodiaceae jjNl J-^-j 4_Jj\c- J_JL> tjdooU 
^LxU 5j>jlail obLJl tTamaricaceae aJjUJIj tPoaceae aJjUJIj tPlumbaginaceae 


jOo jjjjl 



r *il 


f-tfl 


Aeluropus 

lagopoides 


Tamarix nilotica 

j 

Zygophyllum album 


Suaeda 

vermiculata 


Atrip lex 
dimorphostegia 

f.f j 

Zygophyllum 

propinqum 


Cistanche 

yGj\jb 

Reumuria hirtella 


Alhagi graecorum 

t■ 

Orobanche 


Aeluropus 

lagopoides 

^-<^3 

Leptochloa fusca 

lojU Ljj^o^sI 

Avicennia marina 


Aeluropus 

littoralis 


Cressa cretica 


Rhizophora 

mucronata 

j 

Zygophyllum 


Limonium spp 

\j ^ly^^^Ay\S \ Jo \yu*t 

Suaeda vermiculata 


Coccineum 


Salicornia 


Suaeda maritime 

S- 

Arthrocnemum 

macrostachyum 


Halocnemum 

strobilaceum 

Nj^JL. 

Salsola imbricata 

^J\_& 

Halothamnus 

bottae 

^ 1 a. *1 

Limonium axillare 

\‘—Z=l) y>yb 1 JO Ij^O 

Suaeda monoica 


Aeluropus spp 

IjU^S jAJ ^j^O^Loj]\jb 

Halopeplis 

perfoliata 
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f-tfl 


f-tfl 

o"jAs£j l 

Juncus rigidus 

1-0 \_iAi 

Salicornia 

europaea 


Sporobolus spicatus 


Anabasis setifera 


Atriplex farinosa 

Lfc«^L)^ pAJO 

Nitraria retusa 

£■ 

L^ l-«-*-5^9 

L^s^-ill) 

Phragmites australis 


.Tamarix spp 

^jjJUjj 

(oJoc^Jl Olo) 

Cyperus rotundus 


Typha 

domingensis 

l—_ULO ^y^==SLij 1 

arex divisa 


Cyperus 

schimperianus 

Ls_Lo^O_9 1 

«■ 

^jp! l3jjJo111 

4^Pi_<>A. 1 ^ ^«*o 
.(ajJ^c^JI 

Avicennia marina 

l3}L*i 

Fibristylis bis- 
umbellata 


Halodule uninervis 

bUj^U 

^Jyju\X\ (J^) 

4«^\_L^_L 1 ^.o-Q 1 

.(ajJ^sc^JI A*o 

Rhizophora 

mucronata 


Thalassia 

hemprichii 


Cymodecea 

rotundata 

^^SPolj 

Panicum turgidum 

%j >jiu 

Halophila 

stipulacea 

Lfc 

_il_i>j 

Haloxylon 

salicornicum 


Dipterygium 

glaucum 

^y>Owi»Q J \.*.<. *1 1 

Acacia tortilis 


Tamarix nilotica 

O-^J-Aii 

Aeluropus 

agopoides 

luSPoLoo^bo-J 

Leptadenia 

pyrotechnica 
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(jJAJI l***r^h 

f-tft 

(jjAJl 

r *il 

^V& 

Halothamnus 

iraqensis 

Ijj^S^j Ic-1 

Agathophora 

alopecuroides 


Seidletzia 

rosmarinus 

o-^jAi 

Aeluropus 

littoralis 


Zygophyllum 

simplex 


Zygophyllum 

coccineum 

ju^O^ Vj^ I^A-O 

Nitraria retusa 

Vi 1 Vi 1 

Anabasis articulata 

e 

fA'j 

Xanthium 

strumarium 

Vi-o^-O^ Vs ^y^5^_~_lwO 1 

Atriplex farinose 

1 j 1 

Atriplex leucoclada 


Alhagi graecofum 

Vi-^ *^1 Vfc« 

Cyperus leavigatus 


Salsola imbricate 

l^yojI^=o jj 

B inertia cycloptera 

^IjAjj Jo y«wj 

Limonium 

cylindrifolium 

I^A9 

Suaeda vera 

1 Jo 

Suaeda aegypitaca 


Limonium 

carnosum 

V& ^^-ws_3 _0 1 

Atriplex halimus 



■0A' 

Chenopodium 

ambrosioides 


: AUftltt ApULuJI 

j 9j c(dS/ml8) ^ >- J »j>^o c^>- 4-L^-txll :^uuxJI — 1 

jl ^(Dvorak, (1995) ; Zhong and Volkamar et al , (1998 j^>-LJI jo_>a*JI j^I 
4(Conway, (2001 j— 9^3 4twj^ *^~l j^j j* 0 ^I^j&^ax-xJI (J 

^^ tx) 1 (j .XC' l *** ^y^jy ~ s *~^ 1 ^ -**&-> l^*!L 5L^ ^ ^ (*3 I ^-«-5 Vs 

jl ^(Passioura and Munns, (2000) ; Munns, (2002 j^l jjs ^jJoj i^iil 

j .AjjaJI 4j>-^La (j 4 ^>-VjLa o jloj J y^>- JJX- JjxAi j\*Jl} 1 0 L 0 jj 1jl 

j^L^ij 44 _>jaJI lJI _ r o£-l j-* l/ 2 ^ Jjl (Renault, (2003 ^bjl Aii 4 ^ \j >-I 

• AojvJl j sjjAs>- JJcVijJ 4j>ouo SJjLo^U Oljjj^l l 3 L^S"* 44oj\Jl j ojj Jo>- 
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(Tritical e)Triticosecale rimpaui Wittm JSaa yJl -2 



.. ^C^aJ 1 »dl-vO > \ oAj>-^i (J y&£- 1 AAJ 

N y&—£- ( ^-^ > “ dAjl£=u} l£“^ 1978 ^\c> j (jScOjAJl (JOl Aj 

<.l 3\_J A£-y^ Jfjljo N j^.9 ^OUl^ci-1 Aj AjtJ ^ j\xJi}\ (J y^Q^A. ^jj A^S^ L>-^ 1 AC-lj 

L3j|j_k CA^- £C*A-Sl ( Jya 1 aJx Jaxjj OlsT jjl ^b* J o-L> A^jIaa aJ j 

^JS5j c((dS/m7 ^J^- 3 *" t J-^^ 2 o CXc>- $Aj>-^UJ gda-^jyoa a*jj 6 (3^ 

l y-* ^S\ \S .. ((Goral et al , 1999 a_JUJ1 a_JlL*J1j i^UaiSMl oli ja 

*>ul (^^—3 _lAj CAj>-^1aj l3\_A>-j ( ^jA $A^_^i\aJ1 A^JaJI O^^iaJl Aa^SsAII 

( j a A LijpA_X Aa .a> A_*jj cAj jJa-flJl (JAJaSj cA_ocaLIX-L!! 

^ .L A^_Lx lj _ flJJpl A _Sj CA _ L\_*J 1 A_ l^j>-ljo) L^UaSj CAAAj ^C- XolptX pigyol\ 

AJLc>-Lj} C-JlL ASj t JjljAcJl s-L^-L! j^JaJl A^*l^lj tjal^ aj^U ^Iaa Ail L»57 Vij_*jLl AjaA^-V' 

•jlXfc / 5,5 - 4 y> ^JjAl y* 


.«. y?l^- ^j _a ^,3 £^L|^4a2uJ 1 ^*jX AJA^Jfcl ^Jaj ^ -P-1V?* 2 1 O^aJI 3 

Lflk Ula^j vxj 2^\y_^\ SjLaLIj LilLl jtui j a~-& 1^Sh UUI 

SjaII (Jjyo ^jaI^ .. ((FAO, 2000 a_x>-Iaj^!1j a^>-L« _11 J-ws^l^tll ( j^-^l>- 

,J—^ j —43 A__Aj A_J.jIa11j A^a^ill ^3 A-Ub^J' 

tol *jJ1 J j. .1? LJ uj o-Ajyi A_>-jlil J^y> Aa> ^(dS/ml0 - 6 ) a^>^LJJ Aja-^yoa 

j_& 6ijjj*—J)l\ Jai-sbll ol (Munns (2002 ^A>jl asj .^i jjJI i>-LJ.lj tjljj^l aaxj 

J_oj 3 l Jb A^o^j^ii A^^Jl LaAj CA^>^1^_1J Aj^lAAj AjIaJI 3 ^l *- 3 o 

Lti—Jij LxJJ a L^-pxaU 3 ^ g-Ub^Jl SjjJl aajj aju oLJl 
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cUj I £\jJjLuj) 


<v <1* 11 O^lA.1^ C—i J}^£>-0^ 4( > _^yV2.^'l l^P-^ .o 1 -A.^- 1 l ^ P^-o-Pt-I. 

( t _^^s^-l ^ >^S" $4 - »_2ol w<i _lJ l^-co-X_flj AAP ^-A^-l c^»cXaJ 1 i—^l^-L^-C- JLd 1 

jl l £* s^L* ^Ja*j LfjL= l&lXtf- -U£- jj-llj '^•Jp 

64 a ^1 g-l)gpj^ 1 «a) ^»Xj 2»0 ^yQ<f»~^~ 1 4^ 

«X_JCO (jl L_^L« £r^Ly**Jl ^4__*J^»j*_i ^j_£==u»_Jj Ci^aLjiS^ 1^-oJjJjJ J^-9 L-jcl£- l^STp 

. A^4i_^3 1 



4_plj j -X_IP 4_ a£>\s>~j CLO'^Lp'^I ^al J -j (3 ^'— 4 IL 0 JC_<a>I ^j^=u»_> :^>-j]\ ~4 

4_>jaJ' 4j>-^il *iLd^COa 4j J 5^ ^b 6(^5^>-^1 4 ^JlL*J1 J-ws^WxH ^jP JjA^O L* (jJj iOLJ^JL-llj 

4__^Lp>-1 ^jb\ _ q£-\ (jj 4iLi?^!lj tSili-lj 4^_LaJ o^aJLl)! ^3 4£p\j>j 4-o'$2a]_ ^ 6oLi.lJ 

i) ifjbj*i\ Jlo ^^lIp J y&£- (jl (Kulkami ^ al (2006 e~o~ ^^11 oLi 

J^-uL* ^-X—J (,_ A. Ip (J(j^-£=L) o' U^ 2 j' ( Jj^=U-JJ tL-ili-' aIL^jcl^I 

L-J2_L*5^ 4_o_> jJLa! 4_JO>- ^_£-\] jJpJl ^^JbJ 6 JjJb\j U—y' ‘—4jp 4 j>-^111j o^jlll' JylsUJJ l3 

^P (^j^-v2 ^xJJ £4 XPlj^ -A IP ^j)^)g 11 N1 oy J^_P^ 6ff-I v2a 21 o^* aJIj 4jj 44^0*-^ ^31^ ^^yvi>-1 
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:Sudan grass" (Sorghum sudanenese") jbj_Jl -5 

^ h " 1 (a ^j2-Ol4"i i_ ^—3 c ~ ^.0 1 . a C-Vhl ^i (jd>- djdo 

4_Ajliill J 2 _6l 3I_a^ti! 4-Ajljill (^Ic- 

aS"I y_^=L*j .. J^u £_> j*a j ^J 2 -^t 4-^-<-2l 

•O^N' J -* 5 (j^ 

I a IS} 4j ^ 21 d-l _1 (3 •• o^ jlII cylJL^A!! ( y^> 1*1 4 vaa II —6 

i^&jLva. j Cs-o- $4_^\jCLa oljJL^ C^j ^ya ^a 5" ^ _ilyj N) ^X^Llci-l l^aJaJoj \jfcJ^_* 2 sj 1 $j jj 

L_5Lo>-! ( J-m2_j 64 a_*jCLo 4 ]j 4 - 80 0 30 ^4JjO oLJl ^Aajyl .. (cfiJS -Xjo Ubj-oi 

ols 0 ^_&yll .. 4jJX-l5 j3 \Jt> j jJ==£ J3 l^S* tojlyij l^jJX-li ( y«a (jUJl ^jjC3 .j» 10 3 ^ (j} 

l ^ >j! .i** 11 4«jjJS^ 0 j - 0-11 .. 1 ( 3 jyi->- L—■a*s-l»» A Jy9 0 I .. I j Ij^j 6 Jj! 

£ fi. fi- g. 

I 1 Q 1 • 11 I t_^kj 6*^sl«4jl |Q-fc*jJk,l 4^^\2 Jx»A.I S—^ljl«0*ll J-^ ^ ^ j JL^ I 

jJtJl 4-JLa^S j Jlc jl j^2—>~\ l,A._L*S^ Ol_jlj^5»JJ C^-o»- $ Jl*J! (3 4^J_^U 

4__o JolII ^LolSIj B 3oaLjU3j A jO»LjLsJ 2 j ol_ ol!j 6 (JO_j jyJI 3 _a 4_Jlc y.^2 ^C- 4jl 

6 Jlj_>- L^JL* Jo- 1 jll jllSokl ^00 CXo- • j^J-^ ^>“^} ^)aC-l j 64u2JjL>AI 

3 -t 3,5 (^ j -^>^I *! jse2-£-\ ^y-a ^_ijo)l ^l^j} jjW^ ^ (3 (j-^ (j^ 

.jl^U 


.. j « 3-1 y_^a L_ijt? ^ IJjO ^yJ! 0 ^-olU O IjOs^tJl :4j jO?xJ 2I 4 V34 !l —7 

4^i^^-l ^ 3 ]^l«41 (3 ^>-^-*-0 6 oj«Aj 4 — 2 6 l_j 2 x 1 ^ j^9 0 jl-to^^! 6^^3 jA| vO 9 
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s- ^ s- 

SoA—jCJ- 4 2 j ^ A^J>- 3’’A&jA&jl AXJJ Jl 4^i?Jl 

.^J-2 j«JIjj j>j aAA \_fc^^ j^==u»jj 4^UjjaJIj UAiA 1Jaj 

oLjAAI 4 S. bispinosa_ j AL_A l3^_Cj : (Sesbania aculeata)<j\**~-> r d\ -8 

*—^-^Al A—« 4 »^A 4 Ajj <.o (J j AjA .>- A^'A C^Aa^^S**A^ A2j^1 (3 4£-j^^_a ^■—-oA* 1 4^, A^_oA 1 

£■ ^ ft s. «■ 

4 JjaJI l3^, I? ^AAj CA^>- $4j>jaAS C y^s^)l\ J*l+^+£]\ ( Jj>- 1 £4j>-JAA oj^AAl 

JJ ^dAj^ £4^wJaJ 1 4 *A-aJ 1 cA^aJ 1 4 ‘^- > ^JA 1 c3 AaJ 1 Ar^ ^■ 4 ^ -5 J ^4«C^3 aL 1 

4—11 ^ 11 ^ ^ J 4 ^^ a! 1 CA^*^ 4_3^ 1 aA 1 AA1 J ^-JlowO 4 ^-^a! 1 C2A^>- ^-^-j J 

4— JJjjAl iw-^AAAl A^”” A*^3 .A-*A L-4^2j>- (3 4^ ApJ 1 «Luij 4_3 V.^A-\ 4«^_fc*> ^J^AAi^ ^AjJJ j3>\ 4^3 ^yviAl 

.. 4__)jaJI J o-A) oj^AJl A^Ai~=>j ja J^AlO ^_^A-I OjjjAll C^-Ij ^C- ojAS AL 

^ JL^IjltjL&U £ls* <( 4«^2^>- A)^ _ _y' s ^"^" ^ ^ A«-a*j — L_jlAc- ( ^^ ^ A^Aa 4 J 

25 - 20 (j—Aj 4 j-s^a^Ail l-aAsAI Jp ^\ ajlc- jASA& / 60 - 50 3-* jjAAl 

A^-s^^AJ Aj^ ^ AA»^ J} A^^ *A 1 a1 $(3 ^ A] ^ ^l»jAA A o^ A^ 1 j^Aoj Al? ^ l^” ^>3 

J_^=Aj C^3\_flA-^ A_*_> ^ A>oJ A _y^^Al 4 -A-ojA oA^j>- 4^3jlioj 4jj)^3 C4^_aA A_^aA 1 ^C- 

1_^ ^_JjbJl ^2_Lo AAj^aoA (jj^-SAi 4A^lA-l 3 ^o^ajo 

-^_ttiaJl ^C- 0j^\_aJ|j - 4_ Ls_ojA 1 4j)jA_Al SjL^- A»AAAj Jal 

5,5 Ji A^- J > l^ a A 4 A2 03 i^_j jJ ^S°y ^ ^ ^ AAC-j C43 AjAI J ^LuAi 
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'''*'—-O l.**-*. a>- £ *.** 11 ^ A ... \ 1 4.wl* ^ 4 A 1 Q 11 Lo ^£-*1*^' L-JLo I \ ^ Jjy < iA 1 9 

L-42 Ij*^- tj^j) 11 1 4 syi^- ^ ^l£ y^ ^ A«3x^/2X«a 3 Jo>-^ 4^_*^yJ Ij Uj^ lc^-d-^- 

3-*a-^"JJ^ ^^A-C- 3^ AA. 1 4 jl^As>j 4oyA 1 4.C- 3yJ 1 Jw*^* 3-^y L-J2«ooal 1 4.X_y^.J 

o'jJ^O 4_^_flA-C- ojLa (jya\j (3 4 ( j2?lj-^AA t-^A_C^ j»jljLaj ^4“^i (^5^4 C4 j>-^L»AJ 

<Jj_^==*oj cOU^^JJ L-iAx- 1^3 ^ijXj ^ d*y>- $£>\xJtAl $4JL*J1 ^ya olijl 3 (c^UjjMj 

65 Ji 3^ 2 —* ^Ax* CUy>- $4^1* v? A oj^yiAl 3 £jj 3 ^L-aAjcU oJjA yJJaAl 

^ JOJ} .it* 1 1 ^J_C- ^A dXsO^ 4 *^~ ^ ^ J }. .0.^11 (^_J“^° ^ X^Jb / 30 J 4 l > \ j^ j] 1 ^jA ^ 1«X^3& j 

\ ^ 11 — a 2 5 20 ^a^k»jA 3 ^(4o^yA 1 ) a <xi ^ y3 4o^ j! 1 LL ^ ^LzJ 1 4A^^-*^j A 1 

4 ^o *,,0 1 3^ ^c^^ 1 3"3*^ j-* 4^,A4 ^AjLs^ 4x^L^.^x-^.o 1 4j>-^ 14j1 o^\A, 1 ^y® 3 -y j^-»o yy^xo 

oAP 4_^3y>j •• iS _^3J1 ^ Jo j-tA 1 yya 3S\ 3^ ~ Ojfj*Sll 4_*a\j>- — 4jjl^-^Ai 4oL>-Ljc>-l (jAJ jSj 

TINTIN — ^a ai .»,/2 toj^—o>-j o ya ^jLjo cj 1a^A ^ I 3 ^*A^ jJoj-tJl y—A l31ju^?1 

.MAGNUM 


j-a iZ—Syll 4 J 0 UAI j-a >jLi 3 y>- -Helianthus annus ^lo -10 

4_jjJu 3 4*i*> ^3' |>A3^JL^_S l_3"" 6(jU*^J^h 4__jjJu 3 4-^j ^^4-yoySl 3-y-^^A*^ 

4_)J»aj 3^ \ ^y—A ojltf!* y » y . ^A_o ^ j3 ^ J- 0 4 - AIc' 4«^_*aJ ^3^" ^ ^ ^ 3a>-''A £(___) 

4oUj} ^y£=L*iO .. 4wJX' 3J ^*^LwA^ 4^lLs4? 3 L^(J-* jAlA_^jLi3 4^ 

.^j\a j yAA-d-toA j 6,9 j 

3j 44jLA-i l_j2-o2j ^yj^UA. 13 3-^^i' (j-^ 3y>- oLo y^JI-ll 

4l 31_^ •• jJo^ytJ^i y ^c_*k-flAl L_^J ^ (3^^ 4oJV2A»-1 AJa^yL^ (3^3^ 

oLs-L»-*A ^Lx^r 4jA^Ly2_3«Al L$A^^ j_<£ 3 °jy*Ao .. aJUJI SjloL>-j J 3- <4 - ?x ^J 

•Ojl«o^ll 1 -XC” 4cj\o^ 5 3 4oJw«-ixi3^ 0L-jl *..^^J 4 

oJ A1 3^.: <** l. 4(^^* >J 13 3 y^*A cJ lj 3«^^A 1 4j -X^o |oAa^jzA 1 -AJ 3 ^j 

jij i_ij UU^Ja^ll (jjjXj 


> i j~* ijj 

.aJ^^ a ija. 


ij (3 (Jjj*-J^3 2 ^*jLo 4 ^a-U 

■ * ■ ^ a a __■ _ -.LL.’i- \ —■' \ a *ll 1 a i \ 1 ^ / i c . 


^jj - 0 


»N/til 


J} a_jLJ-1 iJ j_^> *^4 l^plajjl J-^ 2 -; *3s Salsola vermiculata a!j^I -12 
( - _5* 3 Ij'il (3J—s j~ZSX j .. ja—j 30 (jl^>- J} J-^ 2 ^ Aa jJlJI Aj l^jljO Jt^—a 82 
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cUj f^SjjjuuA 


Aj^-vO. H-l aH ^*^41 4 0 j-pj>S\^ Aj^ yO. J»-l Aj j5*)i\ 3 ^>Joj ^llj 0 1 

3^1^41 (j} A^jjJl ol—^i-l o^lc')! aHjCA^_ 11 A_j ^£-^]1 ^_fel 3 ^ Ajj^II Aaj .a4-41j 

3^1 41 L-i^j 4) o^uSsJl AJLa4}4 1jlij jjjA-Jl 3 ^^1? 3 P Aj.iLJl (3 ©J)j^Aj4! Aj^£-^] l 

(jj Ail 4 A-j>-1j^1] Aju y^_!l AljljftX **»\j t^la^l' ^JJ AJLajljLa j 4aJIxJ 1 A_l44jL-ol j 4Ai\4-l 

^Ll^> *>j 4^o__La 100 ( j—C- A_j^Jall lA j^j ^ ^Jl 3^141 (3 ^Jp A-«Jl*Jl Ajjji 

.(^ 70-50) ^>11 J>4l oli fcU4 ol^ aJI 0 L 0 NI ejJ Aj 



( 3 ypr—^ 0 L 0 .Mediterranean saltbush" (Atriplex halimus) jtJHI J-i^1 -13 
4oj_oj ( J^Q. .Sj oJ_ «jl! 1_J4j 4p ,.0 250 - 70 3 _ a AC-lajjl .. A^ja^Jl aH-vOiI! 3^0 j^X-A 

I 3 A >- t Aj ^4)1 3 45 (5j^)g 1 Aj1 Aj1 Aj 1yO >3 4 11 o 

4(Jlc J|xJLj A _>-^111 ^j\_5 jj 4A_9\ji-l _I_l.\ Ol—jLj 3 _a ^Ji.1 ^tflgflll Axj.j* 5 ^±x^ ( J_*i 2 J 

1—l)g a 1 ^ ^ ^-11 ^Jpl»41 (3 A^ys a 11 (_j^^ '^‘11 3 Xp- )s*,• i * , -) i ^ 

L-i—441 Jj>-A_j .Avaja^jHl Ajpxl^xil 34411 j A^grlg^ll A^JaJl Aj jj^l 3_3^ ^-^JJoj *^-4 100 

4L_il fl4-l A ajljLa A_jjAjiJ $A»_oLJl 3 Oj^JkA 41 ^'lj 11 ( J_-J&lj o^lc} ^al ijJ 3 3^ HI 

■! 1 -s 11 3 oAa> oji^aj caIaj!^ a^«aa 23 4 ^JHj^ 1 ^ 3 ^'Hl^ aJ^^—HI a^^» 1 ^ 
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L^-Ui L r -w^_ij tJ-Axjljj jj aJIj o^litS3 4^_La 130 UbjlL^l oNjx^ 

A^JX- ^xJlU L..g)afli' oljlo j 40l jJL^j 5~3 o a1 3 ^ Jasl^-j .Ajloc^ 

4^J—JJ Li' 3 14/ (j} 4(^£ jjb J\ (318/ 3^ 

l_oS" 44^3 iL.tf*yg" (J-^^ J*^>“ A_s^\j>- 4olc^S LaJJLC- j^CtS"" £-111 OUl^i-1 

£ £. 
$J ^.u!' ^ <y£ j»J» OJ A-J_C- j»Ui il JW^i (J^J 6 Aj3L*JL3 ( Jj^a £3^11 A^sl_fl^>- ^j| 

• A^fl £\>La^ 


65 j-a l^Usjl ^j\jo 4 o 5 jpr-^ :Atriplex canescens ^sjj^^\ c-ikiJI -14 


3 ^ < * 1 3 5 J) a_j^ ^— 5 3__p ^ 3 ■ v ^^^ axs 13 *^^^ o^-^xJ ixo 4 180 

3 ^ j-* S )l\ L.a iatf)' oI_jLj yJL-jJS ./* 5 ( j_a j^_3^ J** \jj-X>- (jJJjLkJj 4 AjJ>\J| 

CjIjA- s-L°J ^oUo^tfi' 3 J-*-^ > oj jJLSI a]J 40L^u2-^ 

4A_oLJI (3^1Aws-o-o 3 3^Jo .Aysg^oJsl A^-JaJl A*x*la)' Aj ( J^haj j 4A_i-VA\ A.vuL)l 

Aj oN^JaJb 3^Jo 3 JIj 44*^2X9x111 3 AjLj} A^-3j 4j jJlj 3 *-^ 3 ? 

. 160 ^ Ap 



A **JiJl o-X *o>- ^_£=u l_-& Ja.fi-) 1 Ol_jLo j 4Ca1 3 ^ 7~5 0 J l l ^Xj y^: ojj Jo )g 

3 / 16 3 ^ j CJ—^>- a 3 ^ 40 UI^Aj 

. 33^11 j^iaJl 3 ^ 12 3i (J^j^ 4 cS 
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cUj 



^j <•o ^ p- 5 ^ ^ '*—$Lo ^^)g <a^] 1 1 31 IjM)^i (31 ^^*3 1 3 j*-**^-^ 

j\ aJs ji 4 l—4 ja3 3 ^^3L>^ ^^'3 jj^>~ C>j\jbj\ 4j»l*3 a33? 3j__9-* 

3 xj 3^ 3 <: ~=i ■<•>.■■>J 4 3 131 4 ^.4j>-^i-U oJo-L^i 4 j JX-lJLJl ^|_s22j2j .. A_Lji3l 

oL_-3l ^»-oJ j33lj A^tiil 4_>^*3-*aX_3 3 3 L»jCl3 3^=u»jj ^1 a3s>^J l <~JjS\ 

.Ph31 3 -* ^3j 3 ^-^ 3 <3 3^^-ft-^j ojj& 3 Jj^-^ 

3 a 3:. 31 oj_^ H Jti .. j^ju> oLj :(Kallar grass) Leptochloa fusca ^3 yr -16 

l3j)j la S' J_ 44 J 2 _ u^yWj 4_a^ail-l l-^aJI 3^-^ •• 3^“^ Aju ^-*31 Jjoc« .. 

J »J?w3 .. l 31 ajfJJ 4 ajIaU L-i^ocsb .. ^ j^wJSvj 1 oU j3 .A*o1jJ&33 

.4^.^l_i.\ ^3^ 3^ A.Jlc- 4^£>l_fc^o>u.^^ 43^C* ^)^**4^>-^33J 


a-H-UJI j^>^ oLs :Seashoredropseed” (Sporobolus virginicus") I —17 

j_flJl 4J2_ vjjLaj A-^UJljl AXJl3-l <-J>J*S\ L_jL^SCl^ 4j-oJCA OLo ^ji5j 4 a3^>*31 A_Ij\jl11 3_A 

a /. 1C- 3 -* d ^3 ^O^^ ^ 113 1 (_) A_>3jr31 3 -^ JJa^Xj • ^^*.*31^] 1 l-a ^3-3^^ 3-*^-^^—**1 1 (3 

4l3\_ i2A>3J JUJ1 daA>3 Aj3vA olslo 3 ^ -Xxjj 4 (3j__3 (J^-^ A^XiU .1 

3L_i 3—3!?j_uj ^(l>L> 3>33~^ 3i ^_LiiJi a^oU .1 AjiJJax^j 

31 A^l a/2^1 Ij ^ t -**— 3^ 3“/50 3^ A_)3x>-3 ^4^31.^31 A^-^i-3J A-i_.ft-?xXj 3^-^Xo^ 






cUj t [)VI 
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^ <1* 1aJjMIj^NI _] 1^ ^ jIjLo Aii 


.dS/m 10 


.1 ..r\\ I _-? \ .-.I 


9 , JJ' f 
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cUj £\jjJuuj\ 


(1 


£^L_& (j UiwoJcU ^jliLa j*o>J~u 

:bjy£ j*j LiyS” (Comptonia peregrina yJj-l ^Jl) jU?^Jl 

.IjjSj S-X^xxU CjIjN jJl ^yo 4-J 

•6.5y 6.1 jAj :PHt _L^b-li 

:oUI i 

oL .*jjjj dJJcuj) rhizomatous a_^ jyjj t deciduous JljjSlI aI^L-I^ o j\k^2 

cA_jjaJI CU_^- JJUj «Los^) 1 oLsjJyjj L*AJjU-> AjN $^23 1oLjJI 1 JJb jJj .(aj/\JI C^- 

IjJLs-AJ L \ 3 JjtT (3 t — 3 ^ 1 -X to Joj \j&Uj.I ijAJjJaJ Ajl US' 

. 1 J-*5"* cfA»o— 

3 ^ o ^yuu l a. 1.1 11 A_x. A. .vO^-X-^ A a. a 3 \ j>- ^3^ ^A-^"1 ^^*0-^.2 1 

.A»JLJLi-l ^o4y^*Jl tA^LJJiJl jUjlU 3 3 ^ 3 ^ 

.^LojJlj ajlojULo oLJl IJjb oI^la ^tol 

.A^lji^Jl £5 ^3 3 (jyalc- Aaj Jjjjl ^bo} 3 ^ Ij^li oL-Jl (jjb £Tj j 

clz\c, (jy L^ Ji 3 *^ djo- aJojJ^ ojJk Oli^U Aji-Lvi? 3*-4 W 3 3 "^ 

^jia ax-\ l*i 24 o j 1 I^lLoUca 3 ^AjUjtj 3 _Xi jo- iw^>-yo oL -211 3j& j,^ jo ax- 3 j 3 *^j 

. 3 JJI 3 33*3^ gibberellic acid 500 dLLjy^\ 

jlju 8 33 ^ JJb (jpl oLs^Lv^s 0 L 2 JI Ijjb jl^l UjK^Uj 

•(>jl3 3 3>- acid indole - 3 - butyric 3 (3 (iL^GJj jG) 32 -^ 3lUU_^ 

3 ^Ax^j ‘^^ > “ •j>j- J 3'\ oLy^L^2-9 aJs -^3 (jA]j3 oL-J^ ^-^to jl^"l 

3~3 ® j^S' o-Xj>- 13 ^ J3^ dl f3^^ 4 ^ 2 * > ^ 

.Jo-3 334^ (3^ -^jJ N <^33^ (j^ AJLiaj 3 ■sLjoj 4 Aj>jaAI 3 
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( j_ &j 6^_L»2xJ1j l3\_ hJ^\ y# J[*5 ^J>Jl jtUll (3 oLj 5^ ipljjJJ oL-Jl IjJfc 

aIJlT cLo ^y\jL ^1 aJLj_\j>- 3 ( ^yo oIjLo Ajcs^aj 

.^jLtJl aJL j 3-1 (jAJo J I^^jIj 

jppnJJ JojjC3 ^J>J1 3 <_Ail L^ayzW ^Li-1 

A-oUs>yw_!l a-^A-^JJ a_*1_ uo ^j^~j^j\\ djlyyl 0^° SyLJaJl Oyjy]1 y*z3j 

s-Ua-iSl j toLoJl 1 jjk a*aj5U- aJ^U L^JjJI oLJjaJI ca^»-j aSj icytotoxic activities 
OjJjlJl jUa j « \j5U-j ihuman lung carcinoma cell jLiNl jcx- £>_^Jl jUa^ L5U- Jc- 

.colon adenocarcinoma cell ajaaJI 

(Essential oils (EO’s Sjl—JaJl Oj_jyll a_J^U> oj^S”! Ai aEjaJ-1 L^_L*J1 oLJjaJI oi 

til Lj Oy^=u ijl aIsj yjl tAJCo i_a^iycx!l jl (jUs y^u]\ ^5lc- (_j AjjjjtiJJ CjIjLaJI ^yo L*aE?CA»Jkl 

.. a_JLji>- A_oUj Uyjj SjLJaJl Cjjjyll 

Jjl__*i ^y a A^»-y>eA« 11 A_olil A^^j^ljl-lj tAj^Jaj«Jl Cjjjyll j^A^CAAs j»yJlj 

jU-l 

j t(sweet gale (niyrica gale *U^-iJl oLjj (Sweet fern (eomptonia peregrina 

.Aj^Jl tjU»o y jaT ^5lc- 

Greenland Ay^ 4-1 ^jSll aa_a! y. y>cA*Jd a_JU1j AAoyll a_^ 5U-1 euai^ asj 

^5Lc- j cajIjlU S y^-A j Sjtc-Ij t(moss, aka Labrador Tea (ledum greonlandicum 

.(jjylyjiil tjll 3 j Ajy^ll ijjj Aa^II tjH 3 

a_) 13^11 j a_J^Is ca_J1 jJi Marsh Labrador Tea jj^I^j^I jiyU jl L5" 

^ p. 

.gamma radiation UU~ Jo ycJl jlk^l 

SsjlS'j c*LJLu3-1 _a J^j~\ (3 (^) ijy 3 ^—^ (j} Ail 1-A ^ 

1 A AjljLo L-i* sO (3) _■'j*~ 1 3 1-A & ^2 flJ 

• A^oli? j^u]\ 
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cUj ^IjVl £\jjJujj\ 


<uJ 3 1 <ZJ Lo 

oL _2«\ _ a Cj>\ _o j _to j\ cl_-0^" j^j ^ _to j cL-JLj 2_>- l <■** - >-y'_^l l ^AA^^yA^S\ 

S- , f. S- f- 

J*. *» 1 1 (^l—5 ^ i-XJ ^y—£- ^ .. .C- 1 AJ -A ■* ^A ^** » - ^y_toy«G L—^l«0 4j ^ ^y^-cA 1 

.(^)L/2£A IjL j 6 ^J_^Ao ^Xjo Nj Co y&ya ‘—■A ^->3^ A^Lu^A 

l3\j 2£>JA A^jljlU OIjLjJI { yA j\Jp-\ J^\ A^s£=*Jjr^^l AjLxJl 3 

^9-tAi Pj\jLA OLj ^-LA-1 

oL^JI s-LJx'j ojy& ^1?!:^ a^=u oLl*Al 3j cjLjl^Ij ^3^^ oLi^Ai-I 

. ^o-<*A 1 a»^ 1^* ^ 1 \«j A^d^* ^^^^A1 

cA_>ljLCj ojyjz- 3} yAjk-l 3} oUliAl ( j-a aA-Aj (JAIA) oLi ^Li-1 y^cAl 

£ 

■J4~A' _y NL ^^A_j 

l^ojaj cflowerless syy*vascular plant yjlcj olsLi y* fern iJLJLi-l Lr J>-\ y ^}\ 
cspores ^__>S/\ A.k -jj ylSksj cJy^Al fronds l-a*-* J£Li> Jc l$Sljjl 

A. ,^.:J»A 3 A_k^k-1 jk\_lAA (3 ^-**>Alyv^—A -X^- Lo lAJlcj A-s-L^cAl ylkj ^J>Al 

ol_jl*Al 3 xfAJ-x—S^ lto-x^- Ijol kS".. ^j^-^JtAl Lk_yAj a^AA j y* l l\Ji>- 3 *^ 

Ol_*j CA 1J to A SJlA y^aj CA j3^3^J jAiAJ A^_^- oIjLjAI okto (j} C^o»- • < ^A~kkA Ak 3 3^ 

.^yA«A 1 0C ^,g_0 1 J k<^-dk. 1 
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(2)£aU 

jUIhj tiU%D V$^ jLfcwi 


Erythrina edulis Triana ex ) UUy j~J jJ_ 0 Ojy^O — jlJ lJlII j_a*i1 5 

:(Micheli 

tjjJ-i-JJ J_jls y-£- J y&£- JS" o} ti^o- S(jl JOlII CjU jjla ^ya jA Jjyjj U J$" <jO 

j\ A_J_a 'i (JJSj lAAjjjj_a (JjjjjO'j N JJsj 

Ji^Li*i t ^ 9 3 $ j ^ i —^_X_1 1 a*^f I aJO«^ A^^OO^I 1 i 1^0. I ^ya ^02-L)1 

( j^ La^Cj 32"^!j O'- 4 ro^'j OOli (j*>- 0 »llj ^LiO^ *LO^-l^yLs jA La :Jt*ll 

fjlj-ftl 

jl Jj_ill jl j*2?LJaJ' a - ' jl al—AiJ jAjLLs j_A L-a j £=Jj tjLsli JJJ l3j^=U 

.. Coj'S" 0JJi jajU O' -*j5! c*j>^\j jj5H j\ jaO-I 

©0_& jN ^i^__>-^ ®^ ^ ^C- ^ O l-£ 

p. c- s- -f ^ s- 

3 1 ^ 1 -aO ^^- 1.1 ^ l<0-3 aJI^^^O ^ 1 

A_^^£- J^O^ 1 1 O^ cfA} ~x5^ £L_Q l <>1 ^ <3^1 ^*j_> A_io l _3 l ^ \ 1 4 !^ lj A«^^£- 

• OjJb-xlU 

^J-vQ. .J 4(Jijj_S ^J_^>-1 J 0 y>*JL J1 0 JJb Jo ^oJ^Oo j t A-ojJIj cjIjj! Col j A-J 0 j^-^> 

\—o^j^j N1 j)j J—J L_^—^jij J—f 1 -Xo*~ 1^1 ^ (Jj-l! ^ 3 0 (Jj-l! 1 

$a a-^3j 45 0 j3. I 4 JX- iw^>-^oj •• ^31-31 /• 8 j ^jbj '/ c^o j^j Z20 ^ 

yyJ^-\ AX-ljLo2_J -Jl l. Ijoj)j Jo Aji-L,^ y2~ 

^A^s^lall ^-C' (Jj^ < —^~ > ^~ J 4Co\jj>xxl|j 

.ilU^Sllj j>.ljjJJ 


(jA]-xS^ \joj)^ Jo ^1 


Olj-L—Jb^j^ X2 1^ Z24 (^} ^j-o2J Jy^\ Ajcflj j-a A_^*0 \joL^_^" 1^5^* 

.p^ s_<^IjA jcflj j-a 1.^*0J C^UlJp l3\J^1 

.^Sj j)j J Ij^-ajNIj Lii-w^SClIj J^-2 Ij ’. 1 ^1?jl. 1 
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cUj £\jjJuuj\ 


l .^ 9 j J_<L ^J>_ Si ^h^alA-l ( J^Laj!l oli ^^Ij^l 3 W33*^1 ®> 3 f 3 « 3-^ ^ 

^ 33 3000j 1000 3 ^ l^-C'\-£jj^ 3^^° 3 ®3*^31 ° jj&c4.5 3 c- PH 

a_>-j^ L*S .jIL-a^I 3 ^ 1 500j 450 3 ^ Jo- 1 jJl j*l*Jl 3 3 -^ 3 ^Uil 3 U 0 j ^1 

.33° A33 25 3 5 3^ ^jlj^ 3 3^UU 3U0 3 ; jlr^' 

1 toJ-O-C- J03 3P 1 — **^>“1_^1 ®3t*j 2 1 ^00 do- $aj 3 jjA.1 L^lo-IxjU Lo33^!! ®3^-J JjSjjo j 

80 3_^ 1^S 3 -^o!1 ^jS-x^j^I ^oo 1 ^ 5 "* j-LJ 150 ^ - A^_*_^ 3P 

.jo-ljJI |*UJ1 3 l 3 *^S |1 3 vllo 

^lJJ < 3 *_o- sa^c-Sj^JS 3 ^ j»l^c-1 3 jou jj j_J 1 ^Ixil j jl"^3*^l 3 I333^1 1 _Xo 

oli »bi laterally symmetrical (l.^jU- 1 4_Jld) zygomorphic S v Jil_eu i_j y>j e_ibx- 
a_^cu^> o_^=J jl&jSll ^ - X 80 J} J-*aj - aJ J L-Js (jl Jc- t pedicels S 

.jjlJJ 

Oj J 21 3 jj ^jljA— JJ tOljA-«-Jix^ 7J 3 3 ^ 1^CxaO^i-1 A»«Oo 3 > lo 33 ^! Jj4jJ 

.31 jX- 25 j 5 3^ 0Jo-1^S 1 

cj 5 j ^ _ 5 j 21 ^t^-'j}' 0^ Cr=^ 3jJ^21 ^^^l3 S333 N103*^ ^ litS"” 1 ^jo 

3_^a -L_»-lj Jol 3 .. j»3 Jou 1-^3 Oli^U Jjjjl A-Joli 32J20J0 C^o *jU^ 4-1 -Xaj 3^=Lif 

J XC- A \_ui\ 0 J <L lj_ 3 >- ol XoNl iw^o^XJ LfASj] l^JJ-Lili jj _x 2 1 3 vaj JoLaj jU^a^-l 

Ala ^«13 (jA]-L_S^ L_o33^1 0 jZ*. ti j\-£\ 3^=13J cl^XC-lj 3 J-v ^'^3 0^Ot*xJl o^Lto Jo ^IjjuLfaul 

.stem cuttings a 3 LJ! J 3 *J 1 3 shoot oL^L^lll 

0 3>t*tJ 1 oJ to ^ 3 jj 1 3I 3^3 -^3>* ^ ^-ojJl Aoo jlo^Nl 3^0 lo 33^1 0^Os-iXi 3} 

Lo33NI0ol «41 3^ l-^jw^^ ^l^!sc~I33 3^° -)^1 ^ 3(^1^ 

•3y>33-2l cu-o^jo ^3^1_3^11 ^lot-x i 1 30 3^ 

^ 0 J 0 3 ^o- ^ ^>jJl Ajo03>uJj L^J tl^lc- 40 j 30 30 ^jljAj 5 j 1 \jo 33 NI 

0I3_^ 0*^L_J jl 3C0_**> Joo J^jjl 3 1*^3J 6 Jo-IjJl pUtJl 3 33 Jjoc<o 

j aj^ 33 jou jjjJl ^Ixj} 3 1J3 I43U tCuttings (J 3 *J 1 ) oU?L^l!l U 1 ^ax -1 jj^l 3 
I3 _^ 1 _isji? ^3 6 ® 3 ^_*tJl o^Lto 3 a (oLJa-^i) joOx4-l A^i3? A£^ Ijj 3 ^=uoj 3 ^ 

( J -J l .^.Xaxj ‘ 3 o 1 jUIj A^U^aJl 3jr ^ 5 3^-^ 303JJ ^ 01 ^ 33 ^ 5 Ito Jki 5 j cl Jj>- 1 j 

.1330^ 50 j 30 30 ^jl_3 3^ A03JI 3 A_opLy^aJl 33J 3I 3032 1 -^ d^XC^ljj 
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^JLoo CA_-o>- $4_^j^]1 l3*>L^H ^Ljo^ ^yv? ^aiSba bo j*\ 4X-ljj ( ^£==l^jj 

^l 1 ^r.~_\ c^3lj)^bi 1 O - ^ *b 80 y—^~ — 1^ b^x_2*j 1 _^r * 4 ] 1 — -X>-1^1 1 ^bSCb 1 

4__ ; sJLC' ^J^lL^-1 ^ _11 44 J_llj 4_slb-1 O^J*^ (jbbl 4JL^i -X>-1^11 

.carotene yc jjS^U 

$ 2 >L/ 2 . J»-l (j -^ 3 ^ b-b ^bol ~ S °V ^b^*^ l^~*lolS jJLjj bojj Jo bb tb^bw ObSj 

(jISL^a <L-Jjj>J ^J*X^> 1 (3 b$i 2Jl>-J ba "b 0 Jj-^-ll (J-^ J_^*b«3l *w^>-yo (jAl j) 

bi'ib^- (Jj_£=0 ^J> 11 0 jJ. 1 ) bo _y>y^y\ Jo «Lo>-*iLv^ 4JU?} ( j^=a-bl ^Joa ( J^=aJ .. JJa^oj J^b 

A_lij 4 jJa_> jjjJl to^ljdl paraffin <jolj*JI j l^Ju yiij c(obi^U ii-U? 

. X^a -xxJ 1 

.^c-bll L^i« convexoAj^bl l^ob>- (j^£=u bo i^j^jNI j>j-^ ^jl}^ 

• ^ 1 b^O l^X-XXJ ^3 U^J-vO>- t «Xj l tf X|<ol 1 ^ L-ilii-l bo^o)!l 0 j^y> b! 

l31j2£>l]J pjbill L-JSJJoall ^J-s^l ^. 0 .** b~ ^o £L_3bj>bl bo^J^obl 1 0 jJfs-xli bajbLa SjIojI 

l>° o^J JJ^b' l>° ^bb^l jbl jb*^l ol L5T .. ^Erythrina falcata blS31i bo_y_^>l) 

.L3bu>bJ ba^ljLa jJt,lj lj)jJo>- J^C'lj 1j-*-^ (Jji^l (J j‘—-=r> cOb^bs-fiJl 

:A^ob^J oUa^-bb 

(jA_1 j! ‘^J—^£cb<2_o b! boi^j^jbll 5 £» ( joa (__£_y>“l llb-s^l Ltilbjb (jl ^Joa j Joi-1 0-^>-yo 

• 1 bo^oC -1 1 bb^C* 

(JbJloj tOb->otllj J^ibl 4 £>b,yol Jobl j]l ^oa boi^o^j^ll 0 jy\j £\J-* C^ ==L ^i 

.oJ^yLubl ^C^obl A^xab" ( J^=UO 

( j_£=a^o (jA_JjJ $JjNl 31 j LJ 1 ^joa A-Jooyj 0 4(Jbb-l AjoIj 3 j^-^> bo__p_^*^l ® 

*(3^1-^“1 (3 W^ljj 

obi jl ( 3 j 6 ( > _^jl-_^lC'l ^l xbU^Jws ^2 A.yLo (jl L^*^l lA>^joa 

.oUyShj^i^i 
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(3)£au 

£d£D 4J^Ua£aV I uLjLuJI 

:Agropyron - Elytriga elongata - Tall wheat grass - j ~ 1 

3} 1 A-flls l*> 1 .<> ) -X 3^ 3 11 ^ ^ 2 *j ^C-£ ^^2-djje^ 1 1 A 2 _]p^a 

Ut/J 

_^Scoj A^tL^xlij oUjJI 1 jjbj .. (j^JLll (3 

jLj! 3 a A_j J\}\ L^lal) 3 -Xi 0 Jj^iJ ^ A^JL£- (jl {j^-i ^ -X3j 

s- 

CU—^O*- $OjA^ it* 1' C.-Jy^cjJl AjJ}L>- -Xaj L_*>jO|J (3 (J^T 1 A)g*gxl' jJ^LU (3 

Ijjb 

a_lo coLvq >- ^jl_3 3 ^" ciili -Lso j 6Aj>jaJ1 3 ^ old*J^l ( j^L^_*\j ^jjL> oL_Jl 

.yj_S 3 j-^i 

Arthrocnemum fruticosum: j»jjjS2oj^i p-.wSj^jl -2 

• l 1 £• l * v i ( t—O ^ 1 ^ . . • 1 Q I ^ ^ Q - ^ Cj ^ 

Atriplex: e—3 

cys-^Pj^l oj_Sv]l ^ laaca 3 _j_»3o .. ^cLd 2 L_U A_ajljLoj 4o j^hA~\ A-«jta 

200 a_j oNj. Li>' jjL^o M 3 Atriplex nummularia ^Jc u^Jlj 

-L^ljll jU^jU 3 3 ^-^ AjojU jJwAj AsLi -1 3 ^ A^S"" 1 JJ& ^oj j 

ol ^ <v > ( 3^11 £o^A5>x^<2l o-XJk 33 ~X^£- ^T Ijo ^ 1 A./..^^ l 32£*l ~ 6 A^-L^_ 2 l A ^-1 (3 

.AjL-U 

3 ^ olyJl IjjL ( y£=Ukjj colyJl 3 ^)^^ l3L^-1 3 jj^^ 3 -* X 10 oljoo^yJI 
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3 jjA^^La J)jLfCo ^ jJall 0 ^ 1 j]a tLl j 1 jJLa ' i} ll>- 3 L 0 

p £ 

l$5jj^_i*j ojjJl _5 jl^jj caJL-IJ' j-a! Ls^NI ajlLj^ :Atriplex canescens 
3 o_/ s ^’L-^ ( _v?" ljjfc j^Jo ip'ljj ^£=uA,1 3^ LfAlj] $Aj>-^li' o Jo A-l AjLo 3 

( J^-9 ^jrfhji^JLa P-LiO l^Ojj tOLxlx^oa 3 W^^J>J) L^i (JjJ 60 xL«JlU A_*j'j]' AjjaJ' 

3 aJll_^> j-$i Atriplex halimus juj^JU j^SLLj^j' cJJL*al' U'.. JiJ-' JJ I 4 J 33 

l_J^JlU JjJ^ (jfoh _ _Li 3 y>~\ (3_^ A~ol J-J3 oJjL>oJl CJCool JJ3j fcJa^o^li' ^b^>- AjilaJLa 

i>* A_ &j\jla 3 j_<a3 -A_3 t4_ JjaJI ^__Lojj l3\_oj>LJ L.a*ya" 'jJ& A-ajIjLa 3 ' 3ja3' 

i Atriplex nummularia l_>_y>L (J ^Llo^ o\j tAtriplex canescens ^^SLLo_^' 

^a o^La 200 l ^3 4_j^Jall ONj. iaiL' jj\s*£j> N (J^LjLa 3 L-J 2 JLy 2 ]l ' JJ& ^-oJo C-^o*- 

.t 


J_<cb£- to^ 3 3 ^ SjLx :Atriplex amnicolo jJjSCsJLol Lj ^52 i Loi^s' 

'' \_& ^^SLlo^_ol ^^)at ^J LL' 1 cfA^j^” L^S"* ^ 3 ^ 

l_o 2 JLo 2_!1 ' jj& j\it 53 7 ,3 aj_x ^2 L» 3aoj Cr ==i ^ 

•A^o'j]' cii ( J _*-9 OllxJLx^oa 3 3 JoL ( JJL*Jl o JJb A£-ljj ^Jo CUx>- 

3 ^ 3 £ -r=s)j 433—pj oLo jjt ^<^S2Ao 3^' 3U tlJjLx c^S^i l^Sj 

^AjI j*s*Jx> Ax-ljj ^c- aj^o jjj-* -Ajo *^1 oLjJI 1 J^j *£~jyW 3LLII 


Lr^ Lr 


^=ul3 , X 


J L 9 -^ 


A_Pj 3 lU 3 3 a_a 3 A^LoX' 3 ^ 3 *-A^ j ^L^ol 3 JjJj^j t 

p p 

0-^ AjLtoo AojXjJI OljOxJtJl ^Aj^Ij il 3 ( 3 ^ 0J^j 

3 uP 

o^j 1 ^__>- A (^} ^ l tj^_A a.^a .2 j—L >1 i*_o22_a^ il^^Jo o' L^i oLoo^l 

OLlu. A 3 5 Jjl Jl 3^' 3 k' 3 ^ A> ^ L&jjj ^_5 3 ^ 1*3 ^(c^Jo) ^IvXO “L* 3 j joa 


.A 5 JJ^ 


|Q_o k**—>. ^->- £ L ^*a_ 1.3 ^3 -j—) *^i 1 o^A-Pt xxi L-^L. .ye?' 0 -XX» ^' -A- 2 1 ^ 

lj2A-o 2_J' 3' ^_ 5 j ^-33 o_o j _9^ ol_ *jJ' 'jj& 30a A_aJj^- oIl^' 3j 3 °W° j-^cl^' 

. 3 JJ,' c3 'j^ cSjSSl'j t^cLxJJ a^» jllo jJiiSl' 3 ^ Atriplex barclayana 

J) AiLsb^L j A^i-uJJ k-Ja^S" Atriplex lentiformis lJll^]' 3 ^=^j 

a_^Ix3L ja—< eo a 3U tAtriplex canescens ^^SLlo 1 ^ 5 ' U' t Ao ^ AJ.^>-9 




257 


cUj ^_\jjJuuj\ 


y 4\«j jmu c3 1 1 o s^ ^ 1 -.^* c»^i ^ A||/ ^> 44^ -ilc* 

.dj_a Z4 jjJS" ^5L4 Jj$2Li ?W 

:(Adhatoda vasica) SL^li l^sbl -4 

A «JL*_a CjLS^a l^JLa Jy>OUOJ tJJj^l (_j ^-Ji>Uo ^cLojd 4 _ajULo toysiai-l A_aj|^ o ij\^ii 

^j tvasicmc ^j*\t —o tV j^ 4s ^ ^ ^ ^ 1 o-**11 o-xj& t^^^o>dJ 

.*LJljAl i_o<Jtjl t_jl^Jlj ^5^-c- j t_*S^il 13js> 

:(Anemopsis californica) &LojjjLJ£’ -5 

^ ^ .—0 twJ ^_)3 -X^~ | 77 _' _y ^ L 14 a 1 ^ 0 —I ■ ' ij i | ^ t a ** C- 

.^Lc>-jlil-l 3 C, JJ-^ S T’ ( J_“-*-'-‘“^ L3" tlj^jjijij'^llj (Jlat^Jl 3 

:(Sporobolus airoides) -6 

a_^jJJJ oli «l_j jJjjJl t_j j*. \\ j dX^^-STUj S-)^_?clU oL.j'ij]! (3 ‘j •-*-' 0i —At c- 

.3oL^^rao j»l*iaJj a 4-L*3 ijjjo i _^JL*J1 1 JJS> ^uoj tA °'^ T ' * ^' 

:(Atriplex trainularis) j*?Cjjj ^^SLLjjjl -7 

oLJ" j _&J 4^1 j_ iSj Jjx-xJ 1 (3ljj\ (jljjl 4^i3 

s-1_ <0 ^j 4 a_JL»_JL_] 1 l ^5 ol j j-2j j.3*- 

.^1ys2ii-l o ^yA J&\ oL-Jl ^-^4^ -^>-1^]| ^ooj 

:(Asparagus- Asparagus officnalis ) JjJjM - -8 

^L_X^j c4Jo^]l olslo jr>-Xxj 4iljLvi?l y 2 ^ 0^ 6j-oJL>3 oLi 

-C- o -X 1. ^T l X > ^ 1 4 ^7 Ixj ^ 1 _)_y^ c3 ^ ^ ® —XC' (^1 ^ 1 1 -XJk 

.lilc' 

_y-^ ^ 4 “-‘* ^»X >-1 ^ 1 ySS 1 $- l-dj y i^ (_) 

(iJJj^ <£jj-y ^Negev desert \ *1j (j <iAJj5" 4il L5" 

i—41 *ul 4^*^!^ xJlj ^XC-\4^ -A 4—lie- 4«^_ faC 3 y ff-Ld-j L^Ai^XJk 

-(4_i-V_l.\ o\^X\ Oli oUl^JL^^I') L_31 y>- y^i. 
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:(Acacia) -9 

900 A_jlys 3 AC- (jJlj S^yjdtj yUjJJ LJl JL^o\ yl*J 

l_~!IjiLJijj) longiflolia iOIl-s^SHS" ‘^LjlJJ a_a jli* ^ l31a*J ^ ji^j 

f■ t 

c~Jh] J,y«Jl t_jyill Jj 3 j j lJIa^ ojjt> A^ljj o^£- j^ij sophoraej salignaj 

cyclops, Sjuj^-i JpL—jI j j_Ao A_JbJl i_aU_\ jLi dJJji^ lyA*^LdSOl 

i.ampliceps ,retinodes xiphophylla pycnatha , translucens ,pendula,floribunda 
t^>\ j-iJJ y-_^ld= jA tAcacia auriculiformis ^^-yj jiyil^=yg j ' L—T aJcaJIj 

.ph =9 I^xjjJj 3 Sjy> J_«_?coj 

tA_)yjl ^ Ojj'il |»j a" yj—)1 i—ib—wa'il ^ l31jaJ y* ^yiS^ 

^C 1 S>Ij5L»- s-Ij-JlJ y ^=al ‘l Sj^~j CjLaS^ dUA^" tAdAyy ^ysljC'i yj 

(Ji “ 3i" jJI jyS\ y jjb ctannins joUl oiyj lignin L^Sy j*S3 

3j c4_Jlc- 1 jx- ^3 ol j JjUs ^c- (^-^1jl.1 Sj jJL^ — Lo a> 

ajlLJI ojJLaJl s ^) -o 7.35j (jf£jjj 7 .20 ^c- ^*^ol jJl) 1 jij^b 4-*^S 

.(4_^iljj]l ya JoJyU 4d>-l_^~ ^yl 1 J^_3 yJLxJl 4ji-Ly^ L^lS^Sll jjJo ^)1 

Argan -Argania spinosa: IjjJL^ LLc>»jl -10 

v—>■) ci/^' J ^IaSvJs jji_i« 2j yC Ayy ( JaAj tyyCg S_y?Oj 

.j»l*JaiJ ^JLw 3 CAoj Ifljjjjj ^ya t(j3U^U 

:(Balanites roxburhii) jOL>U5!Ij -11 

tdiosgenin _^1-*]! o-_^c-L^_U _all ol_ *jJ 1 1 j_ Sts j\ _«o ^_ a i 

L & tsteroidal joj^La^ 11 a_jj1 1—4 ^-° S^j 1 plii-1 ojlll 

<A * ^ 1 ^ocV2. j ^ a > C ^s. S^-1.1 lj«_& ^ ^01 Ojlo^X^' 3 

.oU^yLl ^y^T jaxj ^cortison j jJa 5jj^Olj ^progesterone 
A_ajU*Jl oLo^y ^-LyQ. j • J *j IpxjJ 1 j 1 J^>- Jj>-Jo ^«J oLjJI Ijjb ( j^=d 

Ij y&-3\ Jj_i y oil ^sitosterol Jv-^r° o~* y-d Jb^ 

.soybean 
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*» <*, < :l^\ *u)l Ijs_to 1 1 ^-\S^!,1 

l x) 1 s ^ ^ ^ '** ^ ^ OJ ^ 1 ^1 ^ i^J >Xj2Jx] 1 £ o^ l_«o 1 «aJ \ 

.4_o.^_U 4_olj jjl oLS^_U oJJfc ( j^a AjL>-L^>-1 L-A-*2 Jo 

:(Flame of forest) ^aAjl^ - (Butea monosperma) U j^yy> -12 

.A_JLs*“ ^jb\J&'i £jj3 4^lL*2lU A^jI_Lo 4(jL«ji-l AjoIj Vaj\±xsjj!)j\.\ 

:(Barley - Hordeum vulgare) -13 

j~£- (j—° ^Joo C-^>- 4_aj\JLa -\-^l _Xj>-1 j\*Jl} \ yyju> 

* *■ *■ 

ol_^ A_>-^La A_>-j^ L^*i2_0 4_Jo>-^La £-1^0 ^Sjji (J- 4 4jUjl 

.jU! 

:(The Blavk Mangrove - Avicenna germinans) ^II d>jy£lil -14 

oL^ ^l_ ij oLjJl ljjt> jUjlj t^cJlil *111 (_i^_oJl ojjjca- ^jULo^yjO 

. ( J^xJl *Lo jjJ l-)cs- liJJ j] ^yj S j 

:Cordgrass -15 

L_jjj1j o^S^—^SlI j tSpartina UjjL^Jl ^y^r iii^r-^9' y— L-*}\ 1 JJfc ^>Juo 

j>j J^oi -1 (j} (JJ-S^JU s- 1 ^jo>- 4-^:’_/*-«-^ j,\jL*jJ cLjL jiJj 

.Ajjjij-ia] 1 AjjlxJl oN^LAU |>L_aJl ltoU*^j>- y£==L*s5 ci-Uij S^cJlil ff-lil (3 Sj^-oJlU 

1 j to »\ J 6 j 3 J r^ LfA] J^_5"" ^—j^Soo (jl *—-=) «j)j toLo j^j j\ 1 oL-ull Ijjfc ^2'^Sco 

S- f- 

^3 A_v^U>- j\£~ 0 J 0 I 3 JI 21 ^3 0 L 2 JI 

■3\jj^\ 

Chrysothamnus nauseosus - Rubber : i?L2alUy?t_^ — Oj-LoL^jjj^-16 

rabbitbush 

Hevea L_A-Al s ^ ajjU>cJ 1 ^3 JpUall 

aJoJ o oj\p*-Zj ^SsJl 0 Lol t brasiliensis 

L^jis^a 4^L«2 lJJ a aj\jLa OjJw^l ^SvJlj iUa Jj>- L^i>l 0 A«o>-\jol ^ya JJl 

lju» o? jj flj \L-UUa^a 00 JJt jjj£> J 
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_a Z. 5 a 1 dpldail JjSdtaSj .. (_£ L$ yi»J>- A^oljaPOUal y^rJU-J tl 2 ^jJjlS" J)jJoUb 

•LgjljjS-La ^yo X 20 jxS" 1 JjSdta! AjU *y ■ /'»" Lai to^P tJLJI odjfc CjL^S-L a 

Calophyllum inophyllum - Alexandrian jjSLJ^ I j L*J I — ^JuiJ IS” -17 

:laurel 

l a-S^ 3 CjLaJI 1 jjfc £^j£dLc* 3 j t_)j2lj UjjJj yaa '— J W"'^ 12fl> 2"^S! 

\A_& t(Calophyllum pL-illS” CjLJI ^1 Ji Aa-Js) callophyllolide JuALiSSdl 

yx_aJo CX*_)j ^C- l 21 -L_ 5 ” CjI _yJl 1-X_ tt> jjJ, _s t^jAjLaj^lly oLLpi'il ^ALc- 2 t_dyJd 

• (_)U2 1 A£- LaaJP (2 p -XJ^X-.-O! t LiyC£^2dJ A^O IjJ 

:(Catharanthus roseus) j-'Ljjj -18 

^ Lo A 01 ■■ » 11 L^sad»*^ya dp1 (2 1 .a t —wXd 1 1t 5 La2 1 1 -X& ^-CtaA-O 

\_a\ tlukemia -^^s- 2 j»_xjkx 2 S Aj^li oLS^a iSyiz- oLJl Ha tdS/ml 2 

• j»2l dai-sjal A^asli- jj^l^i- CjIS Ajj-Ls CjLS^o Ailjjl 

:(Citrullus colocynthis) j]jS” -19 

21 aj ^2. t^LLaaS^Lij -Xj2>l (2^ t^cLajdJ ^yljLa t j*oJUS oLj 

2 } 22s) colocynth OJa-ajJSdl t_*S 'y Ajfwoldl ojU y ^jyCLyj tl_>l _yf- S i\ y ^Ij-idl 
.aI^wi j 2la y\y. yJ>jl\ \lkj t(colocynthis jl £ oLJl 

:(Casuarina equisetifolia) UjH^Oy^sul Ujjjj^ -20 

l—OjjjSdlj tL-jjxJLaj LJljX 2 2“« 2 '^1 1 j * 0 tj^ull AjU yau to^-jai -1 A_j;l.j S 

•JLa^1 t^~a2 2=>-lj--a 2^ xiLdS” 

A_P-^.S t_J2 1_ ^ tA_JL(Jl Aj»"2dl tOjxAjdl (3 °__^?t-aJl ojjS> 

tl ^ ‘ a /' 1 AJL^aa 5 l a ^ 11 ^>1 .a! dj L-O^ 1 (^3 Lo^jy^j ^^11 t ph 9 L^Xj ^>3 

0-X & aj t^^l a*df 1 y a 2^^ yS ^ J—^ 2 ^ aJjijd)^! A i£J~^~^ t a 3 Lu^pl tiAlLj& ^y^rad 

cristata. glauca IS^L?- — !-*-ojl obesa iuALl^^I 
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The sea grape: y^\ - Coccoloba uvifera Lj3“21 

Oj \ toj 1 ^LJJ J 4j 1 ytt ^C- 01 j^jCL^U* 3 C^^La *iU j» jLla j r o_*_/a OLj 

( J-ojCL^2>j *xi-Ly^ 0 jL*j Lai A«OjaJ 1_Xj>- C_^_^>IjLa 4j\i (jA]uJ oj-slj 

.»xS^ l^ 3 ^^. 1 ^L^ 1 yol Lio >-1 

(Distichlis palmeri -palmer saltgrass): ^1\ bJis* -22 

3 ^ -xij c^LlLJJ ajLLvs? oj^Lj t^^perennial lSjj-zj oLj 

AX^L-s^ 3 I 4 2*0 ^I-X^CLmjI ^ ^C- -*3^ o-XJ& 

_ 1 1 ^_Lo 3 ^-*-^ s-1»^_5 L®-XXC' t— 1 L^° ii^ij LlL jLSCil ^ooj 

^c— 4 -flJl X__jLa l3Ll«s^?1 AjLL ^C- oLJl 1-XJfc jjJo ^XjL yA X2 ^ya 1 

.^>uSh ^ 

:Elaeis oleifera -23 

c 3 _^ 4_L*s> xjcoj^j (3 ^jA-lll «lJo-L*JI oLcflXi^Ll 3 ^LxJl IL^^-JxiJo 

Elaeis guineesis. Jb j*$\ oojJI 

Eucalyptus halophila: }lJj3U -24 

• U \y^*j 1 A^L U 1 L —$ 1 1 L—2 L 2>^ ^i ^cL ^jLJ \jla 

3 X_J 2 JLs^ 2 _ll _fc J ftl) CX_^W>- 1 (^jSl yt> Eucalyptus sargentii 

• ljLj<JJ JjSdLi SjjtJl ^f]a■- ^C- ^Jlll ^y> aJLI » L^S X 3 ^"'-' 3 

J_»j>coj ;aJ1 JlJH\ yij-iJt Jtj_dq t^Lcdl ^Jc^> jA Eucalyptus angulosa 

.^UjJJ 4^2111 ili 

1 " j 4 Eucalyptus sargentii 1 ^ " 1 al 

j 4 ,jJdl %*j£- ujL^Sll L 43 4 Eucalyptus accidentalis I 

dS/m.30 ^X-> XhX c3 ijlx^iaxUl^ 

ojj j>_>- J—o 4 >co LX 4 q^E>S|I J-^co j 4 l 3 Ul?JJ pl 2 ^> Eucalyptus accidentalis 

.a 2 -H 1 CjI jA^Jl 4_j j3 j-«Cj Ajl S^dlU s-lil j ^jdl 

.^LcdJ A_ajUll dll IS" Eucalyptus torquata 
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lu^lju^^h ^LaJJ A_«jLiU u3LuJ ^y°j 

1 argiflorens oNspathulata — “>Li 7€ calophylla 
ju j?T kondininensis — neglecta — LJJu-5" 'i 1 oxophleba 

:(Rhodes grassGrindelia camporum) %JJ^y -25 

OU! &jJafr *-» *45 ( j-A CjU^S^ jj-ij t^cLojdJ iLojULo to j^JU3 S 

oLUl j J_^Jo ^-^>2 4*L11 j jL_jjJd] JjU jii-j tnon volatile ll&j 

toLoJl 0jj2' ,j» /10t organic solvents 

11 _jbj 44 J 2 _oUUb2ij Ax-ldaJl a£-1ju£> ^3 k-ki 

teipenoids. JojJLojoJl y y\j^~ 

:(Mesmbry anthemum crystallinum) y-y\ <S _,w -26 

4_sl jjl_5 4jl_9xJl *^>1Jc j «Jj .. Lajjjji} 4_JjJc>- Ajby 4(_3jLw2£- (j y~ I OaC- 

* ® 

.^Jj ojijAjj 

:((Suaeda maritime U^j^ -27 

_*£> ^jl C-^Jcxl CJJjLl jJo ^j\Jla OLo 

Indian almond):) jjJJl -28 

tSj_L>- L_s>jL2> iLjj2Lo L^jdajao d jy 20 ( j-a 1 j} I^pLajjI cA»dj>w? o y>^ 

(— 1 aa/3 1 c, -a o *** ^ ^ o~k_& ^ almond 

.^cJU.1 ^ £tLlJJ I^La^ULo 0 o JJ& J^l«2o .. 

:( Jojoba (Simmondsia chinesis -29 

\_C-oj|j CjjjjJl (Jj^j j]l iC-oJ^jlj A^JLC- oj|jJo c (S>^ 0 L 0 

_yg ^ 1cu_jj tspemi - whale oil cj^- 

Ol j-£2rC-^JS 

j_>2l 4 _j j —s L_>ij^L.a.Ls jj t^iU 7 .1 y 
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:((juncus -30 

@ @ fi. g 

-A_-^J- 5 J^ 2 _ A (3j ^Jjj—^ A C.11 ^<o_J a 3-1_L-^Ul dj^a ^ 

:L»J&j 6 l3j>__^ AJ^^C- ^jN^ ^1jll ^C- (Jj-yjasJJ (jLoj3^L^ C^j^==ulJj 

lJlu^JI o' Juncus acutus 0 ^3jS\ ^jSCjo-j Juncus rigidus ^J-u^rj ^jSCjo- 

o' Juncus acutus y* ^jJJA ^-^' _y* Juncus rigidus 

<Jj_k j Juncus acutus lJlLs^J' jj^=£ Juncus rigidus L-iJuJ' 

C-* .o*- ^AjmjjJ A^ojj^l oJuj <*T^' '-^>- -A-^>- JLlLv^I 1 jljjfc (— Jj\s*CLj>j (>yxW\ 

(J'j_U A^S^ JojO • 'Sj^J llS^ o^Uj J} Aj^l-d-*Jl oULsb^l oJJfc 

<? S’ 

. Ojj^ ' AX^ A_)^£^»a AjL*^ ^ ^ U ^ 1 

A—oLc^N' (3j^_Jl A_LsJ>tP 0ji (3^ cOL-Jl 1 JJ& A^>j^xL<*JJ Jjjil A_L^lC- ojS oi 

( j__ 15 j_^- ( j-'J-^ ::= ^'— i“' ij_ A -A__>-'j]l jllSCi' ^Xjo JJ_iA 3j •• ^-A-d-^2xll CjIjLjJ' y* Aj>-^3^LwJ.' 

LOjji? (3 JjjJl A_L^C- IJ 

:(Kallar - Leptochloa fusca) — SL^li J£\jaJ -31 

5j 1 ^JLU ff-lll 3°jj"^ o' 6 l^o^'o a^jUU joA-i oUj 

.A^u..ul_flJ 1 (w-JaJ 1 LT^.^JLtf-1 J^uj ^AjjrJl £Aj>j3 jj-Xj^ - l— 1 »A.fe jl~^ >j ca 3—Jjip 

j— ft -<.u\-S ^ x /. U1 i.—A * ul vO*^ 1 ji. ijj-^Jjj ^Jj2aJ 1 Ala * JjJ L-a\-wJ 1 \>Xft j1aS3 |0-^ 

3 j^^" <*<. ij ^ uii ^jj —jj ^i .>. q 3 ^ * <3 (J(J^-CcJ 1 

^ja*_ **“ L^sll^S ^2 L_j tc3*iL_C' S il _ a L_ii? 1 j^- Jo-ljJl jUSCil < *^^ :> ' 

.oUi^ 

:(Leucaena) LlSj] -32 

A—>j-^ 3 ^"^^ ^^c-LoJxlij j»jlLo oLj ^ LlvSjUI 

dS/m-.14 ‘Us-^Li 

:(Licuala spinosa) jSlJ -33 

.^cLojdJ A^oijliil CjLi^?x2l ^yo 
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:(Limonium) fyj j^J -34 

p-L«j <S^y ( 3 -^^ SjjIpxsJI jltoj' oUj 

:(Manila tamarind) -Uj^U ^LiU -35 

Cl3\-aJ*-1j 4^-Li.l oL41 ^o-o Co y2^>-\ o j^-Z> 

.^^'\jS' C^JjLaJlj A-JU 0 y^lS\ O-Lto ^LtS^j ^>Jo j 

:(Nitraria billardieri) 9j!/^ “36 

s-L*j {£j_ji £bj AALA 

:(Nypa fruticans - The Nipa palm) LjJI J*i£ -37 
C-^_-s_>- $\_ A JJiJ ijL_*A.L_ j>jaJLaj IjJlyv_t*l (3 ‘UA^-L-Jl oUuLAL-Jk.1 (3 IaJ&^-JLIJo 

oLjLjJI ( ^j _ ^^L*a 1 ] 3 -^cJl \lxjt> c4^-lll oLJ3 (3 ojj^k-A oj)j-L>- (Jj^=u 

4_3c^“ coL_pJl L to X15 La •^SwdJ a^xjlU 

j_£=uj y* oL^S" ^oo |jj&2 .. jLd-iJl l31L^ Aaj 

^j^L_U -L_>-1jJl ^xjoj ^*^11 (3 o ^ (j-^ l£ y» \yS yjL>j\ 

0 -^jJl lj* _to ^1a3tI _ IM \ y £ ~ ==3 ^JJ C^LtJl (3 iSyA y] L-a!\ 3^5*oJ1 1 -X^J 

(_J 1 3 * ^ *■»» 11 1 1 AJk C 1 ^ 1 C 1 4^- Los^ 1 

acetic acid. a^I ^Lca^I Ji M 

:(Oncosperma filimentosa) IjjiuJ^i Uj^uj£=djl -38 

ajjLI 3 ^yCtAJo ^jvJl a^jLaII y* 

:(Oryza sativa -Rice) jj^l -39 

jSj-j aL_ ( j__^=J c.L..-^j (3 ^ 1 c 3 i ij^ 21 -^ £ 3 ^—^ j&s L)^ jjN\ 

.jjSn (j j^^lLa jd\a£-\ 31 l£ajj ^*^LaSh 

:(Kochia prostrate) UlL^3-40 

o-\ h y Pra^jj t-Lo> ^cL^jJlj j-LflJl <—J c4_^C-j oj-«jca oys*x~oij 

-X_sj ( j^a L^.->-Lo) yaj3*~ (j! L)jA cdS/ml7 LtojAi a^-^L° 1 

4«oA^JuJd (3 OL-Jl Ijjb AX-ljj CA-<kJ 
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I ^JoJjb -41 

LubAl o4_b-xbl yu. *b 11 Jgl bll j-^bs _ a AjjIJ l o^J>s_*iJl obto jrCL*j 

d»-j> $*L_jjaJ 1 A_>-^La Ob-^l 1 «JS" ( j<a_aJL_j J?l bll l^-bj) t^L4*Jubj! 

cotaj! bbf X5 3-^-*-^ ^biMl j tdS/m7 a^UI cotajl lh) ^biMl 
j b5* 350 ^jjjo jS> 1 ^Lo jb-sJuMl o-x^j ^jj^bl -^>-1jbS\_i>l ^bjlj toJo-lj Aj>-^ A-ob^S3l 
. b 11 S ^y-^w-3—11 o y^ ^\j\^\^\ u t( »i> 

Puccinellia):) bb^^*S3 — 42 

.tbjr*-ll c_jjjiJsl J(3 A^jbiil Jo-X-I <Sj^j obb 

:(Quinoa -Chenopodium) -43 

c^r^ A ‘b 250 y—£* l^1 b > qM1 -Xj^j *3 ^bb-^ J o^bbl 1—Lto 

J—ao aJo-^a 3 ) OUI Ibto 3 -v2jj 4^\»£ 1,5 J3 ^- A«£-bjJ^ 1 43^ ®__^b^ 

Ojj ^ _b 4 ^j?t3»-1 jijJj ^jjo AObbT ^Xxj C^>- $ AX- 1j3 ^ (J ^ 3 A2L^ 

<wiu<2_Jj Oi-3p obj-ll Ibto J^l^bS^l ^OOJ cb-btS A_Jlc A^_*b 0 JJtj 4l 3LA-1 ob-bl 

.3^ MJ Ab-bJljjbJl jjjo 

s3_^ 3) Ltblb jjj_cs-^jtJl y 2 *-*oli obull l-xj&^jbo 3 3a>-Mbl 

4 jA\ 3'bll y* L yz\j>d\ j£=*J3 y* j ^jbJJ jbbl lJMUJI 3 saponins y± jjUJI 

.Ob^tl3 Jt 3"I A-Cbypl £cSLv£? ObJl Ibto j|jbj ^3 mit/iS'j 4^jbJl frllb j|J-XJl 3"^V 

:(Salsola iberica) ^j 3' 3j-3l - l£=oj^jl ^j^J-44 

_ ^3 J^>-1jbSs3*l ^OJJ 4o-Xp-tlU Ob*3 3^ 3 ^bxljo 4 l3La3-1j ^cb-bJ 43 y>- Obi 

31 0 j,jJo Jji?yu Ml obull 1 JJb A^3j y* 0^1 5_ >r l^ jb obJl bjb 

A-ajIa-a bl 4^c>- S^bbMl yo bJb yS' \y 


0 _> 


^cbjL-U obbl lb _to ol^bj jj- 


. A_a^jo^? 


j o2)bo. >- ( ^_£==ujj c^l^l ^j^wl Joo ^cJbl s-bb obJ^ ^bto 

.^331 b^ bai jj 
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:(Silt grass -Paspalum vaginatum) - ^JaJl a-£o-L>- -45 

4A*-=*}ULJLaj A o^iSj A_j ji j\^jj 4AjA^ lJaJl £^ialjJtJI ^C- oL-Jl 1 JJb ^-JLlJo 

P P ?! 

. '/. 1 ^yo il A^Js J^yCoj ;a 2»y]l ^LUil CjLJI I jjs> J-yjaj j 

oIj^J. oJoJw-ti Au,«Lm> LiiJjJp-J oL-ull 1 JJbj 40\jaAii-lj AlaoLjJl IjJb _y$ISco 

Isaj -X^j A«j 1 4 l-j\-J~11 1-A^j ^7^ c^A.l ^i 1 4oj\-*I^£' ks )l 1 

(jAi-^o £^19 LoyJud\ oLfl.Li-1 ^J-lo jll Jojj Aa-l_^ll oLjJl Ijjb 

•jLtuo^l ( J^a CjLjJI IjJb 

.A-OjJci-1 l£=U jJ*\ ( Jj>-l yuJ ^Jp OLjJI \jjt> j*Z J-o 

:Salt grass -Distichlis spicata)) ^LU a^o-L>- -46 

0 L 0 A__>-^La L_jl* oP (Jjl—XJ ^j\ 1\ yA ^yL^A ^y*S*Cj)j 4 ( Jj>-14 j-o-*-A < —^JLC- 

£■ 1*0 l-^JJLC' Aili-1 L3*^LC'* N il ilia ^ j-CLS- oL-Jl IjJb ( j-a Jo> 4jil jlxS\_A>l ^ojj 4I 

.l3\jLA-1 l*S"" 4 aA-IU oLJA ^3 oLjJI \jjt ( J_ < oacoj 4^dJA ij-^ X2 

:Sporobolus arabicus)) ^jSloljl -47 

( j_o3 y~^> 1 J—a-ljil yX\ ^oj <j tdS/ml7 AXa>-^iw^ Aj>-^J £-l*j (jl^^L-il (J, CjLjJI 1 JJb <S^ji 

yA oUl^ Ajc^j 

:Sesbania bispinosa)) IjjJLu^oj l OOaMWOI -48 

y^ 1 J^>- 11 ^ 1 ^Joo^ 4 Aj^AjsJ 1 Aa^iw^JLl. 1 oJ^l) 1 ^ JJj^ 1 ^ ^-Jco^o 4 


LP" 1 


->lo 


P 59 p p P p 

:A_JljJl l3\j oj «jca L3\jL*aI CjLjJI IjJb l3\jL*4?1 y2ju>j yA (jUJai o jC^- 

^_iil a^J> 4^JLa (j lJIls J^i\ ojjb j tspeciosa \jjSL^ tsesban oL-^ 

. / 1 yA jO I A^si 

:(Sapium sebiferum) _ 49 

4^cil_U S-U.U Sj^>JlU ojyLll j oLjJI c^o>- _y^ oLjJI IjA 

lj to (J—* J^-=*“ljil jl—^L_joj 4A-*jlj]l ^ oLjJl IjJb jijJo AC-ljj 

^^.to jJ|^ do^ilj A^«*^il (,3^° ® y^ y^ 1 oj\«j~ll 
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4 j»\jcLJJ j\£~ C-oj J) A^Lo 2 *^|\o Aji-Lo? A^oLo \jjJJO 1 J-to 3 J Jo 3 } 

^4 C> OJl ^ ul 1 1 -XJb 33 -Xj 3-^ ^ OCs( 3 j) 1 I3 6O3 1 333 C. - t 2 x/2j ^''—'-to ji ^ J j^i. 1 

SlJUoJJ Joli c^oj jjbj tstillingia cjoy> (J^joj - ILL* o^Sj L 5 " - ^ULJJ ^JU? 

oj^Jo 3 A~oLjJ 1 (jjJfcjJl ^1 ~X^CLc*j\ 3 ^=l*oj A-C-ljLo 2 3 A^l JoCL^l 3 ^=u»o ciA]j) 

|»l *LU ^cJL^all^C' Cojll 3 P plaJaJJ ^cJLyo]! (jL-Jl 3 to-J^ ^J-o^S O^ tjLjJl Joy]l 
^jL_ 9 4(jj_to j]I L$j 13 X 0 -I (jj 4iLo?Nljj .j^o ^\j Ajli 33 -^ 3 -^ ^5j«vJ\ 3 32 ^>-^11 

<Lou. _ £* j _*_> ^rLii^ll 3 _^jJl 1 j _to lj-oj ^30334JI Cy* l£oLjJI 1 jj& jj~y 

A. ^J>- l_*Js 1 L-3* 3 J \s \ 1 l^J lo* ^3 1 A^'yi^J - efA] J^* — 1 1 Jwto 3 17 -a. >3 i 1 3^ ^ \ 

:(Sea lavender) ^Jl ^j\j>- -50 

-y>^\ s-l^o l^0j ^j£=U 40 Aoj1 jl-toj 1 3^o 

:(Salicornia sos) LijjSlJLJI -51 

3 ( 3 ^^ <** ^ ^33—^ ojl * ul 1 l-^_to^ ^£-Lo l^ 3 j^ ^ 3 _ 2 L^£* 30 - 

a j>clL 1 33 j^L 1 (3"-^ oi 2^ l <*» ) 1 3—'® |3^ ^ _) 1 ^oj 1 ojly^o- <Sj^J 

s-L«o <S^ji LfAJi^ 3- 0 lli^ 17 3 * ^XS*lj t^UtiaJJ CJ 03 JJ 

:(Salt wort - Batis maritime) UxjjU j^oJU -52 

jlxX -1 Aij till? 15 Jo- 1 ^]l ^llSvjM *-L»o oLjJI ij-to iSjj-i 

.oUll jj& Jo- JjUs Jc- 

Sesuvium ) j-J jjj - Seaside purslane)) aIaj -53 

:(portulacastrum 

oL_-jJl 1J to CU_o»- $o-L_>tlU oUN ( Jo-l j^ai ^C- ^-o2o C ( j5" ^tJU^ 3 ji l ^J^ 1 

oLjJI Ijjbj .. SJ 0 I 3 JI ^*^ 03^1 3 ^ i :Cj>\j/* ojs^ s.W.\ 30 Juj 4 ^-U.l 3 j^*j 

C. ( 3** 1 c arotene 0^3^ ^3 -a^^’ I3 ^3-^2 ^ Cs^" 

:(Sea fennel Crithmum maritimum)jl y^\ jU-^j-54 

3 ^ Jo>CL^_J Ol *jJl lj to 3^3 ^(. 3 ^ ^-3 3 -^ ®jilj L^ 3 ^ ^^*^03*^1 0 L 0 

£ 

s-l^j 3J3J3 C(j^)g<«»l3 3 1 JJfc ^Jji j*3 t scurvy JjlJ* 3^0 a_>ISj 
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:(Tamarix) a^UI S^?u£J! - 2- j^=ujUU -55 

6L3L_ii-lj ^cL^JJ A aj\jLa c^^£==ujLa\jJ1 oLj \jlL^ y> jS I (jAJUjb 

oljJad ^oLjJi Ijjb 3 ySy ^ < ~^==>\y3 y°j 

C .**<.»* 1 \ \ J. £ 01 oA^j Aia^xll CJ>y J) ^ 3 -* 

o-X to z\j-j>-\ yi*u j c^\j-W a-jS^ La JJX- ooJJb ^Lo\ 4_JL>- AiL^a jl^cj (j! 

o^>s_2L_] 1 o JJ& AX-ljJj ^£=U4_3 cJA]a! SL^^S ^lLJJ 4_Lli o 

.Oj^SClU ^\ jS*. JJ (oLlxJl) £t\ jr^^l (3 

3 3 _^jco jlJI Ujjj^- s olst jy^3 :*}Lii Tamarix aphylla 

■ )g. s»*^J cJA]a! (J^>- L^JlJ^ 3 5-3^3^ ^-xi ^JlII oljJa3 ooJJfc Jj-^J 64jyvJ\ 

.oojjb c^- ^LU 3_a ajlJ? JSLl} 

£ 

Tamarix aphylla , Tamarix :S_y?x-iJl o4_as 4_JbJ 1 t_s\j; «=> oda-Ji jj 

& 

cJj .xij t j?Jl *.Lj oda-Ji j xJhuAMl olfl> Ojy C~o- ‘chinesis , Tamarix nilotica 

it f- f- 

j_a \yj> 9^y j_a> cTamarix stricta \j£=u_ _y_^ ^^rrojLab o-iLxdl jl A-JlxJd txjUxdl 
14 ^-Jo “>L_sl i_iOw 2 _Slj ^j_y_4' jlxSdLlj « Tamarix aphylla ^L-i! ^^rrojUb L-ixall 

• Z3 ^LU is s-Loj \Sjjt d°-CX- ^ya IjllSvJs 

:(Saccharum griffithii) LLyb>?" fjj&’l— -56 

_X_ =>-\\ £_)i^ll o'—1.1 ^Xjo i -^r > ~ -dS/ml7 “SJca^Lo 4s>-j5 fl-o-J (_| CjIxJI ljj!> iSjji 

Oo - ^ 1 4 ^Ooo - ^X-L* 1 ^ (^3 t 1 o'oo*^ i_y° ^ ) Lal^x- ^—)Lxll 1 _xj& o^ 

• JLjl"! A£-ljX3 j j»-X?CX«A3 

:(Urochondra setulosa) “57 

1j>_>. a_JIc A Aj 1 0 1 > 1 3'i Xoy ^ O l x ■ * * 1-i 1 0** 1 ^a-o t Tl—a ^0 laia t -^..l i.C- 

dS/m. 60j dS/m 30 0i^ ^> 0 ^ ^jl_/ij A>Lujl ^3 oX^so^ 5 ‘(_s^411 

:(Wheat - Tricticum aestivum) £*iJl -58 

sand couch Thinopyrum Jl_a^J1 s^L-aj oLj ^_a ^ill WIXj y 3 |J 

-^j’x 141 xl iLjxo^Aa c3j so o4j 0^3 330 ^o4"') hcssarabicum 
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1 o\ o \ ol 6^^L«N\ ^yA \js>~ IfJlc- I 'j&j* J uji 0 L 2 JI ^>- 0 j 

. Z. 1 A^S ^cLli A^i s-LdJ ^ (jl$" jJLs A^Li-C- ^o 




cU) ^SjjJuuA 


270 


(4 >(3^u 


:(Aristida pungens) j*l£b - jjjo]( -1 

Jo jl ( ^_£=u>oj jy\ g .\(3 jpl A^CLlII AjjaJI ^J*>\ ( j_* 


L_^s £*s»£5 (jpl Aoj 1 js^^W 3 L* 4iSsJ c^lJo 5 \ jLitSCll 3 ^ oLo 

3 J <Lo C4 _JjaJ 1 3 A fl-dOCLa Aoji jjJ^>- ji tperennialoli jjjoll olJ j ‘jUa»S/l o J 

ijl CjI H \_x iL y==u-)j oLli j dD-AS^ Ljf aJLLjLa j JSLiJ ‘^14-' 

■ )sai jA-a-J^ 70 Cj'i-Jjco -Aj^j 'i ( _j]»b^o ^ j^_o 

p p p 

^A_A-<JS> JoJ_ t> ol_O XjU 44jy\Jl OljL-Jl y-A yLOU j'j L® 0 L 2 JI Ijjb jl ( J^A ^_C^]\j lA^s-oJfc il 

4 ajULU JoJ !« olo AjN S^lc- 4 LC-Ijj Ji N 3ULJ ^cJLLa j r <ocA 0 L 0 Ao^ 

,‘K^^JXi j\]z-a\ oli ^^ 1 ?IjLa 3 y^tuLo < ^ir > ~ • 

cujlS" jJl Jj-Jl 3 : (Panicum miliaceum) ^jSCoL -2 

.proso millet j-^y_> ^y>o -xjj 4 ^j_o-s 1 l—\-a 

:(Panicum turgidum) j*jSloU 

ca_)jaJ 1 3 a _a-docLo A-ojS jj j^j>- ji ^perennial j-ou» 0 L 0 I*jS 2 oLJ 1 0 L 0 

lj> _ toj cyo 2 _aj JIolL 3 Aoj^ 3 °-^- jl y^=uo 

O^-Loca ^jlyLo 44 L>-li 3 3 ®3^ J^j a-Jo CL_o>- 4-aj\jLU Jo-L-i oL-Jl 

.UjJl^j yL^L-^ 250j 30 (jo 1^5 

y—A 4yvb ~>~\ s-UaxS^ |>a3oL^L L»3 j£~\ ^Laj (JLa C^Lo 3 ^-XJb ^Jos^L^L 

jOA y—^A ^ j—^oCo ^J\_] 1 4jjA>- ^3^ AJLaj\j2«a 1-L& -L«2s^OJ 4yp"0w0.xl 1 

• -Xj-XiAj .. jI^La! 3 j^ LOyJ As\_»^Js ^ 3 ^^ (Jr^ 4 ^ yLtO-oj 44oyVjl A>-Ij 

:(Panicum stagninum) j»j^s-li*u 

li -1 v3 1 j-X=>- "XjI -i j^_ 1 j ‘(J 2 j4 c 3 j ^3 i j a '*" a 
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:(Cenchrus biflorus) ^jjaLj -3 

_s^S* 1 ■' b A 0-XJ2JI ^ ~~*- \^j l \ ( ^ ^_i^_) d-* tannUal ^—1 

L_Jj_ y) j aJ^jj ^W- 3^^ j VdjJl o 1 aj^j 3 j t(Cenchrus catharticus Delile 

tjjjs >3 Z 9 tSj£- (3^ SA-oijJ«-Sl CjLS^II AjUJjj_a A^Js lAjjjj tA_Jjs-C 2 l 

•01 jjji 720 j 

Cenchrus _,iowJ ^ ^ ^ Sb* tA ^ j-ul ^ c- •.— 1 _xj& t ~^ 

.leptacanthus 

JUju^JI 3i_j Sj^juII jiaLU 3 j^Jo 30]! tCenchrus prieurii dJJUAj 

^yj^Sd_^ (^-L-! toL-dJl ^ysliU-iS^ dJJllfljj .jjjLl 3 dll-iS^Ail CS” 

J^-^sUrll j tbuffel grass 0 1 a lJ ydj tCenchrus ciliaris 

.21*11 3 a^U a_oLL*J1 

:(Oryza glaberrima) Lojaj^U- - (African Rice) -4 

^^—LxJl p -22 \_a\ tOryza glaberrima L*_yj ^kt- lj_>jjly& j ^22 

jjSh jAj tjJixiJ oJlU JLj>\ i ajdJJU aj tOryza sativa UdL- lyjjl 3^-22 jjSb 

CU_-d^r C 4 _<L_o_*Jl oL-JJ l-j2JLv 2_J1 Ax-ljj ‘tomo Songhai 

^2L_j CU—^o*- SjLjLal 3 J} l^JLiX- oL_^ (3 ya" IjJfc AX-ljj ( j^==u k jj 6^111 ^Ja^i ^C- 

ca_^1jo} Jil jj^ ^'jJ Oj-^ 2 -^ 

1_ aS" J _)li cl^J>w2_J Axj Cy* 

1 jjN 1 (j-^ 5 -> J^Ju\ jJb J) j^-j 

j J-JLs-BG 187j BG 141 

\ I v^" ^jJJJlJ Jd>-1jJl jllSCil ^Xxj j l^Lc>-bo) 

jijJo 0 j^ 23 \ AjLc>- ojij^) 1 ^w2j 4 jli (jA]-xSj tojLyaJl A»aj\-La -XJ«I 

\ e\j >/3 * 4 1 jj J Jl 0yJLil)! J 6 0 j j)j^ll 
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£ j *.*» ^S-T-U ^koLs i^3^l 1 ^ 1 o' l-o.^''' £A*o'-X^J' L—A^*^£- o' o-XJfc o' 

.l^j>w2j Aaj Aj^aJ' ^C^jIjoJJ aJoU 1 I^jU oAS-xSj 

4oj^-\ —j ^02—O O' — *-? O^j ) ' --< o 00*^ O^ 00*^^ O^ ' 00^ 

. ®ji^ «Aj *i.o > Axj 1 3 1 ^ 1 l-O-o 

o' cu_>-LJ' \j> _& -\_>-j -\_ q3 ^^Jjbjs_ a l3Li^o57 3i Q\^-=u 0^ > *'-r^' -^ > -' -OjJ 

i C.7^. J)^A t—^ lo 3i aS^^-^ 6 o £■ A^- l_^y 0^yJL£- ( OO.^- C—«* 1.0 ^to^ ) ^ 1 —* S-O ^j42_) 

.. oASi ( j-a oJoLaJl y& JL^ aSj tLa^aC' pollen ^Ik jLi- guo 
oj_to (jLJ oASA] $AiojA' ItojLtojI ^oAj y& y^ju ^Jk jLi ^oj N oIjLjJI oi 

JjSOLi ^bo*^h 1^-^- 3i L£“^' Jr^^' JT>“' OIjLo ^Tjl^vJJ ^kOaj AJo^A' OljL-J' 

^y cuiN 

Ub *2^ ^L_u jjl ^j^rauj yj> ji")!i jjNl i_$O^J OjIoJI *b>Jx- -OlXjuj 

l_«_£3 £z=l£ ^j_C- Ov'-a" (jJ-AA 0l i ?'-&-’ O^J -aS^jj 4_p«Jj«_H CjI*uIj j]l ^j^raJ to-Lc>- Cj{jLvs\ j^j 

bJoljj oLiLw> l ■»$>' LO «S_J|jj]| A—^bJl y incompatibility oyiily^ j3j yy[^ 
^l_o L^li dJJicjf? ‘self-pollinating ^_ibJl <j \i L«^jla Sfe" o' b»S" tgenetically close 
.AA J^jo oil Aili genome /»O^bbujj ‘diploids (2n = 24) iJo^all iApdl 

=u cb.31_a>. oljA_flj j _o ^_S' ^3^'_c3 q ***> ^jJ' l31o^' oi 


o« 


U' cl3UJ-' J -^23 ^jo 3 j^j^' Cx° o^ 3 ^ (J^ ^photoperiod < 0 jOaJ's jaJlU a^L^ 
'-X_o>- AQai^-Lo A^*j\_^j>- 0 U 2 LO L^jLs 6l31a^JJ j_sCo ^ ( 3^'-^ s (3 ^j'^-S' 

.daylength jl^J'J^k! 

3 ‘^-?jj- A j^ f\)S* 4 ^-SoL_<3^ ^oj o' oo^^ ( w3'-o^' ^===^jj 

j_9^!' jj^f' ^3'-^_(jia—ju o' kS*" ^Ij jJOw jIL-a^!' ^y* JL^A^a 700 y* J &' ^Jjo ( 3^'- i - A 

Vj^' °'^ o^ > '- JL ^'j alkaline A^ii!' ajj^S' o'i jkbi' 3 3^-kSl' jjSl' 3j-^ 

.j yi^yA ' j*it 2JJ«J jp^Lao 

Lolxjj^a 3 oULs^jd' c3 y^'jo^' (j-* ^l3\-Ls^' oASU-toj 

1 L— 42«os^S' Aj^aJ' L— 31^*^^' Q-^ ^ \ ^k\«d.' ^S-o' 3^0 0 '3^** < -S '0 
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cUj ^_\jjJuuj\ 


Oryza ^ 1 s •-.,-> U j <(Or7a barthii (Oryza breviligulata LsNj*Juiyj ly_yjl 

.Oryza glabcrrima Lj lyyjl >_i~y 1j tOryza stapfii j ‘barthii 

L-JjAxSCdJ A ajliLa A_j y*Jl l_aU ojjtj ya Ljl*J (jl h>3" ‘AAfCCCa l— sLCyal O.Afl>j 

."bacterial blight of rice Xanthomonas" (aj jj^\ a^Jl!) jjSll a^JlU a^JJ 

^L:Cj} 3 A jyjl ojjfc oljjj^a yo S^LaX*a'il ^Ljh^a yi==uJJ ya JJa) 

• Ajy^SvJl A^jjJJ AajliLa A-X-ljj 

ljU-yaC..,. yj ys>j JyNl y° C$i—liJJljLfljj 

«■ 

oL^jyjj ji cperennial v _»jua aSL ljjt>yuy cy^- ‘Oryza longistaminata 

.AjjtJl cutf- jcuJ rhizomes yyyl 

sx-£- J} ylyOy La tdaylength jl^Jl photoperiod Ay^yh SyH * 

3 ‘ j LcJH 3 t 3^ ^—>lc-ha 

:(Eleusine coracana) y'jj'Jl - jtys^n y>--^' _ _ 5 

Eleusine coracana (L.) Gaertner :^LH yLjl 

i_j 5* AyL_i L 3^“^ ojjJo oSl ‘Finger millet L ^-*b)h ^jJL oLJl (J^jo 

• A-Jl 

(3 Oi—_xJ _ a ^ /I La LL^L|jSC] 1 j|jJo <S^~ 

j \ ^ ^ o ‘oi —■>^ {j a ^14 La ^1 2ju N1 

lIjjb teleusimn ljLjJI 1jj& 

SjyyjJ^ 

|» ■ “ A . r, ^*Nf \ a _Xj \ . .1 l w J 1 ‘ -A ^ ~y_^a AjLJ2j^-a E V—. ^ d. ^ ^ "y ‘ ( L y) j 4.J-A ^ ^ C—■ beJ 1 |» ■ M1 

1_»3 miethionine yGj cystine yu-^-Jlj tryptophan jUyyyjl^ t jLG')!l 

3 o A ^ j ‘‘ ^ a . 11 t5i Ay a ‘^1 ya A^ lj iS^ b>^^21 —C> 

• lyyi-'il 

3^ JisL_^- yl y_^=LaJJ ‘LyCa yy_2S 3 CjI iyjj_sxJl a 2-1 v3 jj-Aj j 

jJu^i .33 ^xjoj tt^_j2_Lo (jl oj5 lib 50j 10 sjJ, l^j.->-*^Lvg 

A_pL|^ji l3o^L ^5 Jjjjl ( j^ya LL Jo>-|jll jLSv_i>l c3 bl CjijjJl ^*jya L-^v2Jj ( j^a 
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^JLoo CA iL> j33 4 l3j)^ 1^ (3j -A_jj^-U l3o^ 1? (3 -^21 ^Ao^^1,1 

•^j^-X—ll ^yo cjllUl A-i^oS*“' ^ 1^)1 

^)l_9 (Jj^.-uwLxj l oSj Cojj Jo ^o>o- jJu^o. S" SOL-Jl 1 J-to A-C^ljj (3^^ J-*|oJX' ciAJU-to 

L-j\i^ c^lj osj_ojil 3^^—^ 3 >- coLo3h a^jco? 3 o^Jcvoll j)jjJl oli oIjLjJI 

^j- 3^ •>• (J1J to jl \ «S"* cAo ^x *£> J&\ 3 _) £ ~~ =, -i oyJu^W jLv^>- 3l L^ Co^Loah 

^^‘>- 3^° j331 1 a^j 3i*w^ co^3^ l»o2o _j~\ 3 j-^ £ 0 ^lval 1 oj 

.z\j\^>~\ 3 3 3>LjJ 1 ^3to 3^3 3^"*^ 3lj 

.LuJd AojLg)' blast A^ti-UU ojLvoj aaS2 ty?\y ^\j cAi5U ^jUl* oLjJI \jjt 

^jj_jj cL* j^_=^ J) ^cL3J pllo aj! UT cself-pollinating jli U^ljjSOl 0 L 0 

3^-0*- *3,) 3ja jaj^I 3 (jtj-^*)!! aJIc a^o>-Ijo}^j 3^-J 

l31l^ 1 ciJJU-toj dndaf I3to (J^joj 4 jj^Jl 3 LUI a^o^ ilU-to Jo3j)l jb^oU ^oj 

3 U\jLto 3 I LjT ^perennials s_^—^oco l 3L_^I L^L cEleusine yu~Sj\ ^oh y* ao^> 

Co Jo j 3 L _]1 ojl^ 3 J Aajlla \lljLoalj Cs-HU ^- 3 -SL ^jbo 3 l llljJoalj AoajljLa AollljLoal 

.blast-resistant a^JlU a^» jll* <3J3S”* ao_^> lllju^l <iJJU-to 3 I LS" 

3^3 Aou v^? l—^3 ^a i j\^ ^\jj\ oli l 3U *3 ojl a»eol 3 ^ 3 3il j $j 

cJ_jlU (3 SjUbJl l_jL^_p^1 a^s-L^ J^ol^ canthoeyanin pigmentation 

oLi yb oLJl 13to lJ 2 -L-> 3 ^J ctetraploid a3l^1 aJc^I 3 ^^' 3 ^-^' 

.diploid a 3 u ^)1 AJcs^all 3 I 0 3 oLi j>j cEleusine africana 

(J 1 JJb y==*} C 3 ij j* 2 S*\\ \jjb> AJX-1j-31 AX-ljj ^C- (JJo Ol_/^3° Jo>-^j 3lj 

(J-^ o?3xll |<a-_tol a \j^>-lj c^lc l33I1 Aj*3-j y# J& \ JAoa JJ -^1 3 ^33 

Xpl 0 y&}\ (J3^>- Ijjij 1 ^3 \\jt 3l C^lljLto 

. a^p*^_c^.3 1 


A_^ 


A_olojJl ojl_flJl 3_lo 1 


A^j^aJl s jaJlSIj ca short-day plant y^o]\ jW^' ^^3 y*y* 3^-aJI 0L0 3} 

oL 3113 to ^jo 3I c r ocoall cllojj s^Ub) a^Lo 12 ^ oLJl 3 oL aJIiU Photoperiod 

( j_oa y-^\ 3^3 3^^° 3 3 ^LjJI l3to ^-*Joj ^oli 3^^-ll 3 - AilLs^U - 
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y 


'i ‘O'i SCjLJI jaJ SJ^3 J 5L>- jUa-A^Jl tiUj ( Jia^5 (jl aLj j£j tlj jJUj jUa^o^Jl ^ya jt^Lys 500 

.-Li-Util u3Lji44 

.A.\s .yLa 

:(Fonio Acha) Ujl^aJl -6 

Digitaria exilis 
Digitaria iburua 

Digitaria exilis Stapf- Digitaria iburua Stapf p— Nl 

oL 5y yj tcystine methionine L^Ll^-a)! l_ji^>. 

lj S> ^3 4—Ai"L! 1^5Sy_a dJJlXAj Cj^Nlj D"^!j iwJ^ji-1 joJista lfl>_)JLl4j I4^»_£_a 

^ya A D?"'A 1 L&.iL*2»- ^y^rruj L-Jy-ji-1 ^Jyjl ^y-~^ $OL-Jl 

y^- yyi? cii ^y-s^y tUy y^_Jl (jAJUjb ^ *-=a 1 ciC'ljy)! 

I—>y -\J 1 ^'-j lj y^_9y l ■>. C- lyy.1 ^ (JLl^vQ. 1 \ l—5y «a} 1 y ^ <.<j 1 ^ ^ 

.Digitaria iburua y ^Digitaria exilis (y^JoyS") 

^methionine yy^- yy-\j ^^yl«xxJI yyx^tl.1 a«^-\j y«ay 

-X—>-1 y — FAO y1 A—t—y~-X3y 6y/2 * .J1 y o Jy>*yl1 yA2_^y«Ows_l. 1 A^u^S L-jJ^Uj 

•75 J} ooy-jAAt y^ \jy ~x] 1 yy -Aj (^yls^- y 1 _ L&yJy \j2-i 

_aU»-l J—pLaJI oli t_DyA_11 Ajl LaS"* cAi\j>- A_yi yl?ljLa (3 Lyll^-Jl oLi y^Jo 

j>y yv2_I£X y__a A_a\ L-AyJ (3 S-ljlJl OyjJLll AjU (jAl-xSy 

-iSj^\ oULJJ 

^ 1 5 -^y>- 11 y 1 ^7 i l ^ 7 C> ^ ^ ^ 3 (,J ^->“ ^-Jy bs-»J^ -^J 1 yy -Xj d^-OyJy 

^ ^ oyly? 11 t— )\~i 1a £' S ^!\ (_♦ L ^ ySy ^L)y^ 0 i > J^"*"*'*^ x\«^yj| y^-oy cl»o 

.cy l*i.b 11 t—A^tS^Jk Ijy» a] 1 lx^- ^y^^y 

^ y.,.-ft.Xj (3^ y *" ^-o-^y ^o a- 1 _ < _ *^l Li^bs»y^2l ^_>!-o 

Cj'i-)^_*_a L j]»LjLa j JJfcLiL-i La Ullt ajSLj iJL^A^A 250 i jC- L^S jUaAa'Lll Cj'ijota -XljJ 

•IjjJUj JL^A^a 400 i jC- L4-J jUa-a'i!l 
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:l^>-lj — — pearl millet ^ ^jU-1 -7 

Pennisetum glaucum - Pennisetum typhoides - Pennisetum 

.(americanum 

.Pennisetum glaucum j» pp^- f* p->^p -All 

lj_& _a CjIjASAI J-(_3 Ju>-I yjb ^p-jjl 

dA 1 0 L (Jj-n^5>x 11 ljj& 3 ^ ^JLlII ^Lo^ll j AAJJ tLuJij LsAJ(3 (J 

A_oL_jLj-11 3^a Ajli coL-Jl 1 aJ& A^Jfcl ^ya ^-C^JIjj caJlA>1 (3 14-<L*aj ^oo 

(3 ^1j l«s^ 600 3$_11 CAA2_i^All A_ Aj>-Lo 1 ^1 (jA—is ASj CAljLlj LJLj ji} 

$oja!\_j (J 1 aal*A (j) - oljA-iJl 3^ oj4_9 J*^L>- - Li.ji} (3 oi^^lyil aj £-1 aJl! 

(J>_11 l 31_flj»“ 1 A_>-^a ( ^y£=iJ c\jjl^- A_jjijA.l J-ws^lj>tll 3 ^ L$j 1 L*S" dsL/i>- ( J^-^lj tL>-Lol J&\ 

£ A 1 ^3 Aj Lo-lS*' 1^>*LA1 ^1 C^y>-All A^-l^^ L^i ®-^*Al ^jA^^lyfl *—3 ^*"^"! ^Lj 2 j^-s). CA^-L^-l 

•jpPtlvSa! I 3 AjlAj ji.1 L-SLbfdJ A^ajLLa A^ljyJl ( J^v^U«xil A-ll Aj>3 ^ 1jj>-LJl (jl Ao^ 

A_c3j 3 jl_j A^Ixjj 4oAj>a 11 oLLljJl j illA>- aJiLII (^^IjNl 3 3y>“-^l AX-ljj A3j 

• LJ1j4_^1j AAAj*^U1 1^=pj j-^lj -la..^Ll1 (3^jgi-^l L^>1 (3 l)1 ^3^=^ (J^ 2J>tI.l 1 AJ& 

ojijAj Lai iolysici-1 AA^l^j La Ij-^Lj CA^Cdlj^l OliLllj ( j2?lj^a*}U fjljLa oLi ^p-All oLij 

£ a! 1 (3 o ^ ^Aoyl 1 A^-*^A (3^ ^ ^ ^ o S^^^A. ^ *'2 Aj> 3^ 1 31 la^* 6 0^*3^ l^j Is 

1 a _to ^.Jaju LaAACj ttannins aj^^II oLS^ll 3^ ifl ^3^. M ojjjo 3 U ijAJaS^ 

3 ^a 3 I L_LLp ^l-^l 3 A^»ljll jlxSs_l>l 3 ^ C»AJlA>! (3 ^lil 3 ^a J^LflJl (J J^2S^X\ 

.JaAS j^»-j-Lj-a 150 3 ^ 1^3 AjjJwJ 1 j Ua^Ll 1 oLl Ajca AjJ^j ^ l 3 AX^ljj ( 3^ ==L *AA 


/10 1^LJl jj^-i c 9j-^j ^Carbohydrates ol/70 3^ 3 ^a 11 3J3 c»Jdl^ 
mnsaturated Aju-i^a j a_p 3 j_as 75 3^ ^idLo tjybs/5 jjAJI U5^ 3x^j_^ 

f t 

.saturated fatty acids a^aas ^La^l /23 j 

3 ^—^ p 1 ^—*.^.C.a mg 300 ( > 3 ^—^ $lpL*11 3 “^° ^—*aj ^ 3 ^—^>~a ]1 ^ 3 *Lj L«5^ 

1^ 1^a^-L*-^ 3 0j ^(0^ -\j 1 J 0A. 1 A ■>. 1 L-^l^_*^ 1 3 ) Aj A>- ^ l^A^A^a 9 • ^3 3 3 ~ ^ ~ ' ~3"^A 1 
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cUj £\)jjLlu) 


C * >-yo £4 C- oy_tol>- JuJ 1 ■>. * 1/3 ) ^Al 1 3 ^ _J I -A&A 1 ^yo *>—* II) 

oLv^A-1 Aaj £^jL 3 oA*J IgJoy^- 

Jj-Jaj ^jLjo ^ \I\ju^I dilLto 6a short-day plant jl^Jl olslo y j^ullj 
l3\j _(jA-JLj&j oLa ^b UT aj^I>A ( jy>--\]l ^y_a l31u^ 1 dAlUjb^ t jMi 

^y_^ 39 1 ^jl a*,4*\ 1 \ 0 .^ A x~ 1.1 L—(__)! di-*»*j g^aa^xAI C—*l«o (^jl.^* ^Jb l«5"” £^1*^11 o^Aa^Lg 
.AjyA-l L-Acj^JaJl A^jliLa CA*o>- ^ya^ tA^>-bA^!l CAaJ>- ^ya JjLJI AoJiV j>-\ l^ILv^^I 

t^j—^ _x*j ^j>_ll a a\ q*. 1 1 3 ^-^■' uj i I oy 5 oajl^AI ^J^\jA 1 3 p^-AI ^y>-All ^yyj^ 

^_>X (J j^2^A. ( ^£=u>_) s y ^jpl j^liU 3 $|*ll*-!l 3 ^lA>- jkbAI Adi 

C (.— 3C-Zl 1 o^A_9^ caI * ^ ^t. 7 _Xi.) ^y .>- a! \ (_ )ls 6 l— 3j) 3i A3l*^^ilj^ .1^*9 

Z 85 aa*_^S \_ a l3*}L_cA!I JjxJLi cxc>- $aAIA-I ^3UA1 33^3*1 3 o^A?l 10j 5 <j\j 

^ a 1 ^—>-a! 1 (^ji |0-C^J \—i^ c- j^.^s /15 A.J 1 3^-*'*'*^ \»d-*-o t ca1*aJ 1 o_j^ o^ l*-* 
^_£; jJI toLjLJl Ub^U-^tT^Shj L!L^UJIj J y^ legumes aJ yLl\ oULJl 
a_j jS\ 3 cu-oiu (j-i' Lj symbioses oli*i^ 

A_JiUJJ ^j3 M ^Jl aLJ^iSI oIjLjJI y* jjb j^-jJI olo oli - nitrogen-fixing bacterium 
( jJ1 cAzo spirillum j^jj\ Uj^£=o ^ - 3Ji ^ - pis jplj caJj^JI 

^T l 7(jls 6 Aji yS\ 1 d«-oJLAj 

oJo-\-A_Jl a^_v2>3-1 oA _to J} AiLs2?^ljj ^3*^ L3^-C' V ilj j)jjJ\ ( j-a oL-Jl 

c3A-d-«J^ oLi ^jli 4Ji1 jjb l^j A^-to^l 

lj^_to ^.ij y^y]\j ^yu olsLJl oli tOj-Jcju LSj .(C4 C4 photosynthesis) 

• s j'_A'j l3La^JJ aJ^j>cl11 aSLiJI a^oj 3-1 olsLj ( j-a <j ^‘—-=‘1 Ig^ull 

l 7 >1 A a .^ .oJo <y7 > l 1 Oj)^«A j^ A^J1 AJL*->*lloL a 1 l.)1 i o. 1 ^A-a2o 

l <v^** tAj>^3l A^a,^^ 1 Aj 3^ ^ Aoi^j -Aj«Auldl 3^* jj-X_Jl 

lAjb jjJo (jl 

1 90 j^_so 2sL/ 3 >JJ IjJ^W" ^^_/°° (j^ 3 L-iu-s^ ^^j>3^ ^5^ 

j ojAll ^y/a C-^Lol A3 j 4(5^331 

Pennisetum gambiense tj^all y ^Jc^> dill xj*j 

spikes ^AjU_^ oW IA_to jl^oj tUli 3 ^-3*3' (3^^i' 3 A^all IAj^j tStapf 
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Penmsetum ^ ^ ^71 c. ^ yXx^*. ujj c ^ 11 yy-e_i y ^ y^ S" 1 yy-e_i tpl 1^ cy^o^ s 

j ^Lw 2 _?JJ lyjt>l_^>- j ejaJoJl ljjs> (jl Uf tLjsLo oyljceJ jaS"I l$jl L*S” tglaucum 

ijfy—i- j I—JSJC*2_11 lj_S> Cjljyyo ya S^LaX^u'il y^rau-Jy lAili-l yUUl l_iC*3 yy> y^=L>l O^Sy 

iLolAOay tyyjjl jS O. 'ir > ~ (j-° yLUll jy«_o jull i_iLwilS A^f-lyy]! CjljLvalyll 

h!l l_ul£y ..(sy^aJ s_x a J3to- .sU^Jj Ajy&U-l) earliness *->jjZ Ul e~o~ yj iJjIjuJI 

tSLJ-1 CjL» yjLo (jjl ^3 o* A y>\^J^\ joJs> yp-jjl 4£-lyyj jjjjiil jl Oll-^” ^y-Oo 

3U1 yiSJl oli i_ s\_l-^>SJ\ jl ^JjJl jjUt.h!lyS7_y> ,Jt jU JJul tjj-i-l eJiJy <J*j 

''l (j—ll i s\j ^Sll 1 —jj *ij tApomixis jl APOMICTIC y3 3U1 eJlu^S!' jl y 

jy-^=L> ^ylj—1Ll J—aa>- j *3 (jj—'11 yy-^Jl o' L^' j-O-'i Jy>- y 4-olyyll I^jIjOJ y yio 

y_a y^=L«eU __u ^"yly-ll jU JULy ll^XC-lyjy l^jlyOj j»li jjjl lAJU^aJJ yy-JJ l^LO 4jL>Ua/o 

^C- J y*2-^dd 1 jjtj 4£-lyy j y^l j^° y^rruCU-^ “Sal '-»^" ‘4-Ol-iLll JO—ilyil (_i yy jjl j-<0 yj3yj 

LS^'j' 


Pennisetum j»y_5yl^>- ^yu.... juj yO-jj! ol 0 jj —j o. <0 ^3 '1 jj^x^Jl ^J-*£- jl 

oLj j_c- SjL^x- cuO'S' cPennisetum purpureum j» yjyy_ f ju—^Jl olJ j glaucum 
.juA>!j 5jL>eLll Cj1j3 !^]1 j e33l-c-*!A] -Ol^ j ^ ^^jl ^jO-euyi ^ 

S- fi. s- 

SJoU_ ti jUl_O j _jOU Aj3s SS-es- 0 « A^>J &1 yi ce31jaa>3J ^ylJLo t^y^olyO*il 3 :A^>Jb3i 1 

•yy3!ly Sy ully yAJ«Ojly 1 ^"lyy l-fe - 5 3! te31ji-l 

:sorghum j»y^-y^Jl -8 

.Sorghum bicolor (L.) Moenchy'iSLo '■■y ij ^' ] 

M" j to _to*-* 2 La Ajiji jjjo>- 4 ^jl> jiJ oLj ^ js>~j^S\ oLi 

L3ljLvi? V il ( j <: r=al CA_J^>- oloLi 6j\^£* oL-Jl \jjt l3U-*^( 

- DjLtojl (j ^self-pollination jli oLJl \jj^j ^oLJl \jjt ^ o J ^*i\ 

o J_l jl tjj jJl Aja^>l jj OL-Jl 1 JJb 

<^S^\jj j ljA]-X_5^ Ol_-jJl Ijjb ( j^==u>jj tOLo*^J A_Lli jjjJl ^r*yO~ 

A^o Jo Ao>^_0 1 oLJl 1 Jjk jL- Jc S^p-yil jj*Jl olleuJ ‘stem cuttings y oU^UaS 

AjLos^a_Jl jl_o ^y~y~S\ oLjy tSJo-ey oljLjy jljL^*y yy Jc>- yjy^rsu ^c- Sy^li ^primordial 

.(diploid ( 2 n = 20 
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(—41—> 1 O^-9 4Qy.■ -*wl^J L -<vSy cC4 o ul \ y^y ^4 1 L^w^Syd' 4 W *_1«.^y>y<_*J 1 (—^yJ2J 

4qI ■». 1.1 ^ 1 -A^T 7 <aj! 0 -A_v 2. JuLa L-4l—jl^O 4^2—dA*Jl Ol—y^y ( | _4 y- > »‘^'' ' ^-»-l^y\.) 1 4^>_l_.o^_a ^y_flJ ^ ^n J 1 

L-L*2_Jy Joo A^lo^l ybxj ■^^ i:> “ •°J-^ LCy-wiylx*_> fy>ywJ' 0^ L^AJaSj 

S s 

y_^a y_A oL_aJ 1 (A_to o' _Li ^ C-^_j_ y>-' yj_S' aJ y 2 ' e^yljfoJl cJ^ Aiy .. AcAyy]' ^^ya 

l 3\_flJftAS LayljLa <—4y^*-' ^ju^dK^- -AJuI -A>-1 yto OL-uS' '-Ato (jl L^S”" 4^*}La*}lS ALo2*eLi.l oLjL-uS' 

oLjJI lj^_to Oy J> La Jiy_XJy 6 y- _>- ~\] I 3 y*<2 ^ | 4^>- U1 0 -Ato ^ A^-l-C' Oy-flAj *3y 4 Oy 1 y^-'y 

^-*1) ol *-3' '-\ to (jL_9 (jAS-L-Sy 44 5 jaJ 1 ^ y <»jCo (^£a]1 4Xy^_^- l31lA- 1 4^ajl_La 

L_J2__xAj 4o Jo ACL-]! s j'^-'j {J>\ U A l L-ieyj2 ^L9 $l 3LLi-1 LayljLa ^ ^ yj>-l OLsJf^lyA-^ul 

4-s (jfc> Oolo^ ' W °-AA£' 4jLaL^_a (j\j (jA]-\S" aJjAjlj LiS" 4 oLJA jJl 9 ^ya J-LaJ $ A3 lyy 1 

ll_J> y__£=U»-> 0 Jo ACL] 1 l 31LA-1 ONl^*- 0 J 4ItojJLL yvj' 5- 111 4^ Cxyj L^lC- y\J 1 ff-lll 

4_JU- (j Jj^-a_> o'j ‘metabolic processes OyJjU oL^Lc- ^Lijj o' oLJ' 

.aj^ 2^1 j ^Ajji-1 l3j_^J1 o' Ji idormancy oL. 

4l ^.o JQ, 3^ l. ^a ^ l-».S^ 41 ‘AC'^^ 1^^ 1 ^y2^j ^ -A^CL*^i 

4J^y2. 2x11 -X__3-A^- ^j_^=Ui_3 4J' lw-^y2_flj 4^^_jJlj (Jli-1 L>Sj 40ljLw^iJ 

0j2i 44 _>jaJ1 ^c s-\ _L*^llj 4ratooned oj-^' ^}a.Aiy>-\ -a*j (J^/ 2 ^- ^c iJ^/ 2 ^- 1 j 

• Jo-A>- (JAC- IjoJ Aj>-U>- 

I*^Cy^cJ 1 ol o ( ^j a »\ >-l^Jl 0^ -ALs ( ^j-a o^^lo ^Cjoj 

-A -J 1 O - "^ 1- ■■^.■^’CLo o^lJl O^ A ^ 1 L— Sl3~*o ^o'l!^' 3 Atl^-i^^l' (3 

.ilUto 

^ < -Z=) 1 40J__to25 /3j 40^^70 ( j-a > y>-J^\ J0“A? 00^^4J 

^j_^a ~1-1 <.wl ^ ■>.xj 40^——1J14«^_*_31 0 -^“^3' c3o lo^1c» tannins 4 _^S^«a 

g-Ls /2 |»^>-y^cJ 1 jj Jo (3 dX^JO^^ j«-^jca o' 1-a^ 40 LjJ' ' J^to Jo ^ O^JO^ 

Jjli o^o^ ojLc-ybj 4prolamine oj_a yt> 4^1j^ a> Jc a^jJIj 
j ^vb-^U L^ b i ^eLa aJoU oILuj oy°^Jo^'j alcohol-soluble protein J^SO' j 

•O;y^oJ' 

^^ lc-l <■<! ^A ■C') ‘Ao^/2. ^ ' OyA tf 11 4^xi\ •>- yA C> i^yCy-t *» '1 LOI-os^' y-^ O' 0^° ^a-Cyll—3y 

^yaj 4 a short-day speciesyA-s^lyl^Jl olsLi ^yju fyCy^Jl O^ ^Photoperiod (s^Ub*)!' 
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^LjoJJ j\_toj^!l aL J-* (j) (S aL>-^-A ^yA J-Aljo ^jiy^u]\ L3ljU^ ^J^JLA (ji 

1_*1 tof-l_O?} Ap\_ UJ 12 ^y/2 JJ ^Jos-^l c3 0*1*2?^ oIc-Lai JJX> LaJJLC- CjjjJl 

«■ ^ 
.daylength jl^JI JjJaj 2 I 43 U y* l*ya}\ 

s^jJI a_ajIjLa jJl oL^j aj>-^ 11 . a^lajULaj L3Lu>dJ a_aj\Jla 

Ails (jAJ-xSj cA*_La j A-o^yL^i^il Aj>jA-^ (3 ^jJLxaJl 3 ^-^r Ajl L^S*" C(jA_L3\jLh Jjk 

...pH 8.5j pH 5.0 (jo a>-^j £jl ja5 3 3 3^*~^ 

^^*jL« Aj oJJfc (jN •JiJ-^-f^ A_L>-^ 3 Aoj x^jjJLo s-ljAii-1 

• 1 A^£^j^ Aa-^5^ (^ l^A-sS*” 

A_o>-Ixj} ‘—al c^jLjj^l o jJl£~ (jA-v^h (3 ^^>-^-21 ( j-a J^>-IjJ 1 jIxSCA* 1 ^ooo \jLo» 1 j 

JjxJL-i ^jjUjLj dli? 13 xSl^il J jlxSCil ^Jol i*^o>~ • 3 

(jA_!aJ $\ll? 12j 4|*1 jt~ 500 y^i ^IxSCAil ^bo\i _y>~3 £ ^ 2 -^° L-oji 

jJl 3^ d)^ a a 3 Jj—2_5>J3 1 j to z}^~ ^y$Soh ^ 

l3\j _A—o^-bo} l 31*_I £_JLo L^I^-bo) JjxJLi AL^xjLl L-^ILs^*^! Aj>J 

L^a*+/?\\ (J\j>- 3 ^ ^5^ tAJLc^uLl 

A_JLc>- 12 oU JjA-dJo l^ALv 2 > ^toJ CA- 3 ^jr-S*)^ yA jr\iS 2 I j ASfrlj^ o^f ^jjl tNK 300 

« 2 o c ( j^>.aJ| oUj ( j^>3 ALc^uLI L^ljLv^^l oU ULL^j O^S"i L>5j . 0 ^jyiJl 

-\—) ff-1 j*"** ^3 ^ ^ O^ 1 -^—to^ ^ A ,C-1 0 ^^1 1j 1-9 ^a C- l-> cdU «xS^ ^A-«Jo 

ciA] «aJ £ d 2 Ijd 1 |oJ i^J 1 1 ^^ '^ ^■'L^ ^* 2 La ^ ^ ^ »Ato^ ^ y^j^A A^^*^tl, 1 L -^1 

tvybrids jl viable hybrids LSjl& (J^-aJ U 3 ^j ^oloNl aLU jjJo jaS^aJI 

.ApIj^JJ aA-U^ £000 AJL -s*-h\ OljL-Jl 

Vybrids o-a_-c>- a $&\jj oL«_^ c3Jjl»jj ^oLi*^U aA-U^ e ^r?^ oi 

^__jlSoh Aa—^I^- J^-« 2 o 0 \jLj ^y2JU LtUU-to $ ( j^=l£T ^sl Olo 3 

oLjJI ja_> ^j 1 ja_JI oj-x _>- j 4 _jji ^oo oIjLJI ol^i .. apomictic ^ 

nonfertilized A_^lU ja_p 5 3_J ( ^j A ^Olsli J)J Jo ^>- i jSaII oLJIj 

.^i ULj iLlk* progeny ‘i-i j»S/l cjLJI ^xij dJJl-jj mucleus 
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^ \Sj <.a .o c . ^j J_^lS3Li panicle j-TjS e~o- ‘S_^J-1 Sj2U ^Jt, Oo^l 11* 
j_tf- ‘Jllil oj\s>- endosperm «.ljuj-a i^jl- S^JJ-l pc^-Jl jjjo jU tSjJ2-l SjjJl JU- 

. glycogen o^*-jS2Jx- X30 

i 4 1 ^-j t 1 1-11 i % A 1—c-jU ^ - 4-jIjCd-i 1 a- l^j g 'O' 1 —c—11 ^^ p ^£-^-^21 l 

J—ijiyi S^_a JljjlJl l 2—2 ^3 Oj—U1 ^-ji eO^- ‘ol-^llJl ii2S <j, jj£- ^yp 

vitamin- (1) o^lxJdl 1*JJ» ^j ^carotene pigments yy jjSdl Jlj txanthophylls 

.A precursors 

A_^-l ji _aJo ipy _a sJ is!La llb-wal Jjllj l^=u*iljdlljL& ijU dX5-lS^ (JljLj 

basmati jL-aUl jjl ill_^> 1^-i cSj ^Jac- 

«■ l^J i-1 ^j. a A O. ali tCjl_Jajl_*2l (_| (jlji^—JU i^2l Ja^udlj lC-Ufll aLdlj 

_a _ k& cj1_jL21 ii\ _Ij j^>-1 j>_ 9j tt-3llll f^lla d)l c— c-Hjc— 1 ^j2l obL2l 2-aljjo 

£■ 

’>-^1.1 ^ ‘^^ l»x& i—^1^.2 cKaramaka ^«xj 

\ ^ .. ^l3\-Ls^1 1-JL (3 J)^JJ l-o 1 4-o-s.flJl l— A*-o2J L,g* yoll 1-U& 

Uju jjJo (^j^- t/3 J} J- 02 S 4lysine jjyJJl ijtio^ i^i iol 

.(/35) 1j*j2j jA 

:sorghos -10 

1 i t— a. > (^oo^ sugarcane c^»o23 ^i_L*s^ 

& & 

i—* j 2 j i_o 2 ‘sorghos i^'^ 5 L^^i, ^tjr* 0 J 2 -I 0 ? cfUUjbj 

c3 Olo iX-ijj ( ^£=uJkl ( j^=lS 4^3 1-^jJl J^Uo 4 

.jSC-cJl 1^3 ^-olo (ji ^y==UO ^ 4liU- I^J ( 3^^oa 

o^—^ 4^Loai-l joo »—j^o>- olo thresh i^lj^ ioUf ^_c^]\oj 

4(Rio) L—fll->02 11^ 4^c^-flJ|^ 1—^ (3^- 5 jfe*"*"* 

OL-AjUl* (j\jaJL_^? I o-^jli 4 ( jAj2J-s^2_J1 ^LyO, >- ij j.^ (jj liLi?NlJJ 4(SC599) l—CJLoahj 

• OLlJl oLo>- (3 1L^J 4jUjN1 Joo 0_\^ (3*^^ 
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iverticiliflorum Sorghum _ H 

4 * 4 j m* -\j>- 3^ Aibi-Ij ^j^UJd (3 LijjiJ 3i \-Xjb 

A ~ aj\jla y—A rfA^^I\ ^>2o \m4^' i—*l^Co 1 i—^ l-.d-.o-C- (3 i o . ^^4^ 1-XJk ^ -A^CL**2^ 

• OlIyvt3-lj 

:Sorghum arundinaceum jj p 3 =rjy^ 

o*A_*3^!i l3j)j_J^ (3 (3_9"4 2 —b i— -^-^yS\ A-s_L»_*j (3 A-s-Lpli ^Sb AjL L-ALs^JI i JJfc JyLoJo 

. Aaj \_*ld 1 A«^£- 1 1 L—9 1 A_y 2 ,^^t_*_i. 1 

sudangrass ^j-d3>-l-\jl uj A xj >^jxll ^ a ^_>b 0^'T t 4-* cb 

t^L jo^H e j-^y-j ojJa]\ Sjoj^I A_^i*— c- go! jJ> (Sorghum bicolor subspecies sudanense 

o J>_Ptxll oLj^ 1 3 aJAjjtSJlU oIjL-uJI yA ^31 A^Jtotjl oJJfc jyjuj 

.A^tL*jd.l (^Ij^l (3 A^ljj^JJ A^JLaJI o JJfc ^cLs^aj 1*5*" 

-x—9j (sugarcaneiw -^23 ^ ( j^=uJd (jU 3Jd5" lJ^jlII (j-^j 

_a SjA_9j < yS' ^Coo (Jo_A>- oLi ^djo|j c^jAjLjJI ^jjJJb OpL»_L*J 1 ( jj < r=a*~ 

3a oU-ull l4jfc A^c>-\joj (3} (JbflJj (A_j1 3l_j-*«b 1 ^oo (Aj 14 C^93j 

.^S4dl iw^vai^ yA ^ A^>-boj 3 J^~*S\y jij-X-jJl 

l^A—-5”" 3 -A 9 l__£_2 |^A->- 1 «A*^£- ^LL-i c £ 2y3^e^“ 1 A—91 ^y Ox > ^ 

^jj_jj ^Giza 114)) 114 5 ja_^. (3ys^_U a^^jJU JLi-1 y> \S tS j\y^\ yA 

.5j3 / A^l 3 (** v^b 

( 3 4b ^^ul 1 31 ^—«^l— 'J\ 3 0 bi b| 3^^- 5 ( 3 "^ ajoa 3-1 ^—i\-9\-2u_\S^ 3 ^° 

SjJ^aII ^Ujuj N ^sudangrass a^_p ^ y\^\ fy>.jj^\ 3^ 

SalltlC A__^t_b^ 2 sJk.\ 0 ^-Xillb 3^ 

SjjJ^ oLJI ^L_Lp ^sodium compounds ^jj^ab oL5^ 43 3 3^' ^soils 

A_>31b 3 3-U^ oLub Ijjb jj4o- jl J} <.A^Ljdl ^ j \sordan jb j,j^J 1 oLi 
"lime" ( Lr JS3l) calcium carbonate oUjj^5" aj' 4^ ^L^Sll 3Jj 6131^1 

j^o—is^ (_£4b tcalcium 3-^5 4^1 ^ l^AJjoj 4A_>ja^^ 3 

l^-S^ J^^_J ‘carbon dioxide 3 j_>_^SCb 3 ^ ^ <u£ ^j ^sodium 
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J-jIs oLjjj_^S 2o jA j tsodium bicarbonate poc^all od_^*Lo 

IjjO J 9\ <OU lj6 "0 \j jU a^o'i 1 *cLOij (jl OAljoj ts-lllj 

• yyI 1 ^ ^ *lodc«Jl ^^c- 

*._j 1_ol^ll l ^^ ^*** _I' ^—*'_^>1 ^yd._ooze y*_> o'-djo***^_o^ 

carbon jj_>^S2l -y—S' 1 ,jl5 odASIj j aj_^ fLJI oLS^ll o 1 a j»lpJl Jc- 20j^Sldl 

J_o tA_jjtJl j s^j_j>-jil alkalis A_j_^LiSl oL-S^ll £_* ojjjy J^Ucu IOt>j tdioxide 

isodium bicarbonate fjoc^oJI oLj^_>^S” 3Oj tsodium carbonate yjoc^oJI olJ_yyS” 
dL_JjJLil jji—^-j tformic acid oL_OcJl lJ i_^j tacetic acid J_£-1 ^ ^ 

_y_c- oL-S^il UjjJu J^lio ^l^Sh o3jt>j .. (methanoic acid) [HCOOH] 

jjjo- o' ^gju Ijjsj tcalcium carbonate oUjj^f Jo to^jdJ 5_LjLaJ\ 

aLU oLSy= Jl o_j yjl o^'-*- a Jj y£- Jc- J-**j US' ti_>_yJI alkalinity Ojis Jc- 

alfalfa ^"'oj dr 3 d)_ jO=ij oo^-dJl (_jO=o> -d*J cjLS^_a) &U.I i_j o' j j"'ll 

0_ 3 .Jcs-lj 1^3 A^ljj -Joy jj ^yo Coif ( jc!l cyyJl ^3 dJj-s^UIj ot*^dlj 

a highly OJlc- h^L~->- oLbo ^'jj ^ lySL-J US" to'-d>j-2' Oox- 

s- 

y> J^l^- Saaj aj^LxII \\yi\ l &\jj jju salt-sensitive plant 

Ob <pH unit a_Lo\S" Z>j 3 Jjou^j alkalinity bjd\ aj jiS jl ^SLtJl j 

_11 ^^ l^. ^v01 0 b ^ ^ js**u.S 

^C-1—« . ^) 1 jij^-1^* 111—21 *) f^j—^ b * ^j 1 Cx^bj ^-^22] 1 

Sorghum- yJis~ ^ oLi t£ ^4^ j) oLaj^I 

j JUj jJl jNl (j Ujj^ csudangrass hybrid 

_lo b 3i cfAJi d)4 oLj>- Jo 3 

lj to ‘-=31 iAoj^^ c3 J^*“^ ciiJjLo Olo ^j]_ •c - 5^ ? b S ^^ 

acidification mechanism 4 _>jaJI 1 Ai^bj s j^^o oLJl 

l ^ ^ l \ ^ 1 diyo w\ ^ 1 Ob ^1 * ' e *^~ ^ tb^ — 

^ A i b j—^-CLij cAjjLyb. j J«oC_^_oy9 1 oLo ^ILa 3 L^J -^>* '^ s> ~ C-ii <S 

. b^-^J < ^-H_ 5 ?r > ' ^^JHb (• j^s>^i\ (j^JJl 3 io_bJl 
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cj^lc- oJl_ 1 sodic lAjaJ' 3 sordan olA ax^j o' AyOt' j ^J^j 

.aj^Lix^' Ij3 aA-Ls y^3^' oUj Jjc^: 

Sorghum-sudangrass j'^j^' ^ j»yXyj^J' Oi-^to ®j'-*■£' o'^ 

oUNy]' 3 0 i^ > '' 3 ' ^a^-A^aI' y>y]\ 3 ^ y>yy*A' oy aJL^ 3 } asAaNIj j chybrid 

oLj yJA' yAU aXlA ^C- o-L_j ji oy A flA LtJJjLoJ oL_-_A' 'a to O '—f <0A3-X 'y-X_A>y AS oA5*eA' 

O^-jO^J' y Aj'yj' o^oA^ - ^' O^ 3 3>_/-" fyAyy-^A' O' OiA* -aas SAjyA' o^ 5 pollutants 

A Sy CA_JLa JwO^L^ o' ^-Ay^“' ^-aJJ*A' y^=*-<A ^ cS*^'J 6 AjyA' (3'-*£'' 3i ^0^"A' 

c(yUSsA' 3 0"* -3^~^ 400) AjyL* yJ y 3 ^ yCy-'-A' (JysA^- £yy 

y—A j*' j—>~ J 200 ^AyV—A 0 — A “ -*—>*'J ,0 <yA (J*A—>• - j»yJ>yy*cJ' (JysA^- y-==i^\ A3y 

l3*A— xN' 0 “^ '—I/-* '—It 20 jyA— " oJ-Aj 3 «-^>-'jl' jliSCA' ^o' 

.*»U4 

U-Ls yA*j oUl 'a^S $oLA'J A_)j\J' OyJj AaO&A 3 ^y^yy-^A' O^Lj A^s-a-tol OjyJ U-to yAj 

q ' yy •a_>- 0^0 ^y ^ 1 "^A' 'aA 0 yv« laAj Aj^ oA^y *ty^-^yy^A' **A scavenger 

oL_o a _&'yju a_>-j^ 3 *^j ^ajaJOa!' a^sA—SjA-' oAL-A' yy aj>- I 4 JJ 3 *-^ ^ A>y^ 31 aj/A' 3 

3 y o^ 6 yv^A*J' 'a^j aj yLa a_> y 3 ^y 3 'M aj' a^- ell 0 ^ya>yywA' 

j\ »AxIj S-'y\_A-' lAIA ^1^-ft.^Aj yA' i J^ J \ yAJ AL^> L^joa AS Aj>-jJ i 3) 2>'Aj'jjl 

-A-sXiLAJ L^jAAj 3^ O^-Jj^A Aj yL° Aj^j 3 ^jA' ^y>-jy^j]\ oIjAj 

l3'^^ A__^X-1j3' AjL»A- ^^j-oO^=aj Aj^J 3 ^y3' ^ 1^3 

.a X- o ^-*j c^>- ^ajjaJ' 3 “1/vj 6< —j3“' 3*^ 3 ^_3oy^A' ^jj^j cAy>- 3 y*-A'j 

^L_J3' 3^J l3'Aj^jlA' ^Jja A^C-'y^' AjyA' °AIaj ^y^~J yaU yi^jeA' 

y a -L_jyj 3' j 3 3} 3pOj ^ AXj>-*Aaj 0y^y'jA' ^^-3' Aj^-j 3_J 6 J y-^A 'j 

s- 

• l^lj il lAAj ^y^>- 

:SjLia]' oIax-^I' A^S3j oLj 

y—^^'y ^oy ly2 '' y_^a 60y 40 y^_—5 y 'yA_> A^*^*__i ^3^” a > ^yj>yy^A' caI-o 

p. 

^broad-leaved a^ 2 j y3' O'jj^' SyUA' ^aLi^^!' (y^ij ^.yiyy^J' o' y^-A.' 

3 * *i<o l.^* ^ 3 ^ y-^y—^^ ^>^S 31 A Ay CyjuA<*» ^~'q A *«^Sy^' o'_JO^' 4 I Oa X*^ ' ^ 3 ^* y-^y-^ *^3 

o' 5ij' C-AL,t*_C-i -L_y_to ^yiyy^J' CaLj O' 3^4 'Ajby ^AjCsiyj' L^S'yylj yA-oJo ( yJ' L-4y3-' 
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dLJ Jz-^s- (Ji Alii v-— O^ 1 cjLJI c-Lic. j2^*j j .selective herbicide 

jjjk_>-1 jjaJJI tcyanogenic glycosides Jojj$2lc- phenolic acids 

_c-Xh tc._,..y \ 3^_^3I_s ltX &33--2d 1^1^*- ^3 *.—>22i ^_xjb 

a_JjL| /»L^j' 3 -^»j A_h \S kiUJ oLJl 3^003 toL 2 l 3 membranes AJ3U2 

l y L*d ‘a_jL 21 oil y _ykl 3^00j tots')!! 3^> jjlJl j tcell division CjL2! 

t j 1 ^ 1...21 Cyanide j«o 1**21 t—i 2 i (3^3''—* aj(s tjCi33^2T£. 3ts*j>3jC^2! 

.cJ-l 

l» ■ - t t— 3 ^_*23 t3 a*^ _11 (3 p~ ^3—> (3 21t 1 ^ It ! 3-21 3^ o33 ^3^33-21 t_ % 2*^ ! jw^ 1 

* >lc3**^ i.! 3 ^ 33--^2! t >! .2! \-i & 33 •-* 3^ ^-*^23 tgahang sorghum !—12>- ^3233^- 

a^jL_J t 3_^> ^-«aj 3.2! tBroomeom j»_^>-jj^JI dJJlS" dJJLa>j tj 5 L 2 S" Co-ijLl 

ac- b - ^ ^3 1 • - * ^3 ^ i ^ 1 1 ! ! 13 3. ~ ^ j 3 cu 3 US’ tobl 3 U inflorescence 2y&yh 

oL-jLi 3_« ^r_3A00 c<dj « 2 -l ajo ■*&')!\ 3—^ ohua! iiAJlifl> cuj 2 " 3_/*2 L r’_3*!! 3j ‘033^ 

2 ob! 3 A_jJl^JaJl 2 J _«ji-! AjU_* 2^1 ^C- J_^ 22 - l_ 2 b tiUllAj C* 1 jjjJl oli 

t^S" 5U ^L«2 j "i! i_flJL^a]l I 3 fl> jijjoj tAj-d2-l 32^)0 3 Ajo-^Nl ojjs> j»-X3cU«5j tojjti 

3_^> Ajo_^S!l ^1^j tcaudatum aJ5LJI y yt> ^ 31^21 lla 3I y j 

1—tillliAj toLj 33.1 ^ 3^3j dlb 3 5 '-*3 ‘CjLaJI I x& y aJ jill 

A_ 2^11 OljjiAl Sj^lai- -> 2 "Ij Joij tA^ji^JaJl Coljjdl OljjiAl ^C- 3^2 3 ^^" 

3 l—NI Ajo *2 3^0 Aj« 3 jA^ 2 s CjL 2 I Ijjtj 3^3 AjjJdl A2w) 

3 ^Lv2l a^2s ^z\j^k>\ ajujI J^L*S C^jJl ol&j tX20 3^ jaS"! J} J-^aS tapigenin 

3_A /^T^2"JU_1 1_^ 5 ^ i t_)l_s3II i 3» p~ i ^ ^^JJ 3 i \ .^3 1 \ ^^ ^1^*2 t32^3 3"*^" ^ i 

. & Aj ^ 1 a^o 32 y—1—^2 3.1113^21 ^)3 ^ ^^ 1 2 j»3>3; 3. 3 ^ t—5 2 *^ 1 *' 

:(Eragrostis tef) i_a 2 3*0^332-^-12 

Eragrostis tef (Zucc.) Trotter. y'\\ 

.((Abyssinia ^J-Xl iL^i Wj^i ^^0 Ethiopia Lj^o} :3X>3i' 

3^ a.j 3 _a. . i^ 1 ^3 tEra a^JS^ 2 j^ ^^3'—s^JS , 3-^ 3^2* 1 A3 * 2 d a^^s^c. Eragrostis a^JS* t 
Eragrostis ^_2 Ul .. (a^l^) ^j»s 3 tgrostis a*J$^j ajj 3I tEros 33^3} 
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Jc- 3 JA 2 S Weeping a_JS} ^Weeping lovegrass (A_Jjcdl oJ-l a^_p) <curvula 
.Weeping Cherry (Jjcdly^SOl) JU- 3 * U5" tAJjcdl e^L^SlIj jU^Sll 3 ^ j^SOl 

CA—C^lj^Jl (J—° (js 1 A> J>^1 JOU ^y£=U»_3 cj^_Jl ^J^3*- y)yS>~ (JL-jLjJl 

C4 ((J j _5 jSvJl A_^£-loj o\_jLj) C4 Ja—ojJl ySj 3j-sbJl L-^SjaJ 1 a 3 _< 4 _*j oLjJI 1 JJ& >jjbj 

t_g_jA 1 jy Joj Coj 1Jpj*- Ij L-iUi-1 Jj-11 oULJl 3 ^ ajU <iA)A) ‘photosynthetic pathway 

j j J J) L $Jo j^-j 1 —£-L?xi> J-^-S \j^yJLJCj> ^LJlll iw^acs^h 3 ^ (jU (jAlAl $^xi-l o^Ju^? 

(3 j j) >-^11 gluten (j\5j_L*Jl 3 N a _jl _5 - 3 All j]1 3^*20 L»5^ - l-A-jA1 Ao 

3—a A)^ 3^A)l (jJ> 13 x_A 3 U 4^jJU t^JLll 3P L^-wjL-a ^ Jo (jUloJ ‘£c- 3 L 11 j>j Jo 

.^o»JL 11 jA-P jJ^ o\J£- A^_^L^oi-l 

3 11 (j^UIl 3 I o_^A=»-l-Jl tA^ol jJlSI oLS^ilj 3 -^ 1 ^^ a^clc* ^~^jA1 j^Ao 3 I 

^jl _3 N cu—o- ^anemia (Ls^oNl) p j !1 y?y* ^$Jaj ^ j^o) 3 eoa-eJl 

3 _oa a^oIjJlII jl^llo 1 o 0 >!jA 1 3 ^- 9 “^l 3^ (jUUj l-A^jJI jyx* j\JlJ£ 

.a^oI jJlII jI^IL ^ly^-^l 1 3®j jJJ A«o>-^lii-l syJLiLll 3 ^ *^3111 3 ^^ 

Jou 3_^1 Ajj\Jl ^C- pUL/a^all Jou l_ 3 jA 1 j,jJo 3^0 3 j^jlyll fjA_> c ( ^y«-Jl 3j 
(_ 3 ^—^ oy—^i 311—tAjLotJl 3^ 1 Jo>- J-J3JI (jl : OLJl 1 J ^_3 ^OJ^J>-l jLy^i- L-Jj 02 JJ jr^-A 

4 j^J^_Jl ^ o Jo>-ljll jlxSCA»l ^JJoj .Ajjlj^. 3I ojl-vall >—jLt^^l ^ cfAJjJ 

43!-^ 1 3 3-* jS> 1 jo>-ljll jlxSCAsl ^00 3I 3^=^j ^l-A 25 ! aj*^Ajj 4 |* 1 jt~ 300 30 

(jl A_o>eo ^ jh ^^11 3 ^ A A 3 JL 0 J 0 ^vaXa l31jLs^1 (> J C ' Lo 3 3ji>-Ul losSCjoj 

Ail ^1 ^JLo loa J IX- J <oi-l Si \p j CJ N 6 J,^LJl ^>jJl 3 ^ N Jo i—J^oi-1 ^1^} 

jlxSCil ^00 $DZ- 946-01 losju^JI j^- cA^pljyll a«l^xA >1 L-ilLs^^l 3-^j sj^-^^I 

3 3—4jA$l ^Ao lilu^l Ltilljjb 3^=J 3 jaJ1 3^ 3!^ 3^1 l-Aju^JI lijfc 3^ -l>- 1 j 11 

l*3_3 j_&j ^(munite c^J^) y^aW l-Aju^JI dAJUjbj tjo-ljll jlxSCA>l 3 ‘—i-oajj 3l-A^l 

. 0 j-Zj^ A« 0 >- Ijo) 3 ^ 6 


4 S^!jJ ,1 vJ -1 a^_ju 3 ^Jo 3 All lJlLoJI j>j ^lJljJI 3^ perennial y*-* ^Js^> 3 JljJbj 
a_jLJ- ^L 3 j J>\ ^j-^r 3 j —**11 CjL-jJI 1 A_& ^jJHj ^Eragrostis curvula ^^JoJl a^Ij 
oLoLjJI 3 —° j$-zju oLJl 1 Ajb 3 ^ dJJAl $^pw^jJlj AojjcJlj l31^^-^1 3 ^ A^t^lil 3 ^ 1 jN 1 
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cUj £\)jjLlu) 


J,j_J-l lJl_A ^ Ai j_£=J terosion-fighting plant a_, j]\ l31 j -£-\j 
3 <>a _pxxll oIjN^ULJ lj L>j>jl 3 j*^ji 3 ^ a-a^aII ^l3U_s^1 

j^IaA -1 

3 ^-A 4_jl 3 —? 65-LAIj j _»Jl !1 3 -®-^*: l-jlcJI oLj ^LajUL® 3 i ^iUbNL)j 

jfeu^oLJt 1 aJ& (jli L^aSj Oj|jA>- CA^J>- J^J^I A*_> (J y>&£~ 

J-s-^Udl N jJl tvertisol 4 _^S 0 l 5 -bj^Jl jklll <-^3 3 <j^ 

•pH 5 yA 1 \j£L*0y£* A" 3 y> 3 ^ tl^_9 

1 a _>- A_Jlc- LaI _>-^.i 3 0 ^jAj 2 «a ^L-JaaII l—^ 1-0 ^A_o_3 ^JnJ 1 l yO A -1 

o^Lyb. a! 1J oL-^JJ *-> l—^J lSO 4s- 1 »JJ Ij&jJLs oAJu $42Lya ^ A_o CA,^- 6 l3\-aA-1 

L_^jl^ o^Iax_ 3 ]jL_>-^ 4 oLjJ 1 ff-LkJx-^Uiji sjj&UhJl ojj& caa^J a5j cl^J) ^Od 3 

l *3 CA_j^ 3 ^—v^ls’xil (id O^ 3 ^3 6 L^_/>“! ^'jj ^a L-aAl CjA 

*j_yJJl - " liJJjj ioj JoCLa 4j-uJjbJl CjLAx- CAjlS" -La3 A) j] CjAj c 3 _/® Aw 2 

somatic (AAaLA j-t- AAA ^- a -^-> oi-^A' jO l£a~A -1 AZ; iii 

Lj^ULI ^\y>c-^i a_JU^S 2 l oUa-oJl Jd IAjjL Jl 0 1a jucjGj .hybridization 

^j._. l«^ jjI^j jJJI o 2 j^ (_y° 

-L_j' ij ‘ A JJ ' A_jli)ij tpollen ^_U» A^JS- Ljs>l-Cs-} o^j lA 4^0 

AjjjJJ^Jl A_jjijLl LjSjJ^s- ^ya h!ji aJL s -*- 4 ^ 1 « £*hju ^a ^jCCuLj ^a^ JJX- 

oLp J} I 4 L yi -j t^a 2 l aJ^& Ajtf-hJI U^li -1 dlb a^js ^5 Ai ajuj tcellulose wall 

.tissue culture ^jJI a^'jj ^A^cuaU 

:(Triticum dicoccum) ^j£=oi -13 

s- 

• 31 —J - 2 1 ^1 I 3* ^ 

^ 1 »*j 2 ji^-^). 3 ^"'•‘ 2 ^ 1 ^ dolS^ 1 L-^\-os^l A >-1 1 

l^—^( turgidum var. durum Triticum) ^J^-Sl ^u-^lj ^-oJl jj ^Julo jl 3 ^ 

AJAa Lo^o} 3 l,d ^r^ OljL-Jl ^coJLSI l31jLvo1 ^yA l_j2JLv 2J1 lAjb 

. 3^*31 *cbyA 3 ^J-^* ^ ^ AS AAC-ljj 0*3J 5000 ( J^a 
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UojUU)J d-_1*^1 (J\_0>- A_oUJl (__£J _fljl l ^y 2 . JU ij% ^^Ij 

A_o\i L^U*aJ JJLa jL^Nl Aj^JU (jS" ^£j)l dfiJLoaJl L-Al-s^Sl 1 JJ&j tLi^L^^Jj 

3_p 1j_L^- j^J (j^jljJ,! oLi (.ZJus L ^\ 3j .living fossil a^U £;U>cdJ,l J\ i _^^dL ^jo 

#■ tf. 

1 _a I tOj)j-Lo J-P 0 jjA 3 Aoj*_d> I(Jj il ^JjJl l 3 U_o ?1 3*a L-J2JLs^i!l IjJfc A^lj^ 

N 1 *Oj>J to Jo J ^U_J>j Ua J IX- (3^^ Wi -^UiUo ^UaSjl ^£-9 

\jbjj-L_J ^yb^uj tU-*_d> 1 UbjU^>- ( j^a ( Jjc£ UT $ljJj£- *La\JLLaN 1 ^C- (jA]i Jou 

.A^ljjJl OliMl 3^ 

l 1.1 (3 aJ^ <1* .a jj^L doU"” I^j "-^2 1 *i<^ 9 Aj ^ x_<^ aJ U^»-a 1 C^i ®Uoo *^11 U«U»p^ 

oJ^J ^OjA_ a CUx-_O?! J_3 L$j} JjO <j} 1-Uto aJSLjLa Jou L$jS 2 tA_l*S!l ^1 Jo>Cdul J^_9 

( j—a j£_dS^ 3 A l L$jl UkS^ t^U^dSoJlj Aoj,U d ll j^A^l ^j-A ^CoJiJl d> ys>- 0 j^Ji^\ 

A_C -\jj (jl A_A jJLxll JJjll ( j _A d^Jpl jJLs $( 3 J^oJ 1 JJ&j CA^plj^ll OliUil 

0^—^ LfAl-dSj <.A__^ljj^l Ol_9*SlU os^_)jll _U.1 3 ^c—o-flJ 1 l 3U_d>l 3_ a dA^-oall \!)Jt 

tJa _ ^^1 3 j ^—11 c3 A-flil lj _ & ( J^-a O^'DLo OA>j Ai j cl 3 \j 1 ?x]J |»j1^a |»^S^^=ojjl 

l*Li j 9j trust ljw*rf2_ll ^ ^c_^oaJl 1 j to 311 —^ tA_Lo uj 20 sj^>- 1^]1 ajjjJI 

t1 .J +/2 U L-jl^jll Ijjb A«a^\j2«a \ ojlo*^!^]! 3 

( j_oa Ajjlod ^1! A v^> j3 3— 0 Jo^J Uf ^^SCoa AjU t(jAli J} AiLs^NUj ^j«a A^£=uj-a^I 

3 A_o»^«—>- ^oU^*—>* di j>-\^\ 3 CaI^-^a A-s-o^:^ t^Uaoa^l 

. A.^.^i^Cl \^ 1 

:aJs>j^Joo 

A^ _^Uoa jUc^U J7A0UI L^sJ ^-3_yo N AJiiaJ-A 1-^U A^ajI ^a (3^^ 3^^^ d3^tj 

(.3^ AX-Utxi 12 oJsl. 
:j!>1 

neem ^a-jJ! o y>^ 3-^ 1 j^>- aI-J-o? oL»^ 3I d-c-ioS^l -Lil 

locust nymphs (olojj^-) jl^j-1 tAzadirachta indica 

toLjolSUl 3-A \jbj\£-j tJaJaillj j^JaJl I^s^jo Ur $ aJU>- 3 3^ 

^C- O J dX-1 A_Xj JoUl oJjU_PdJl 3_^=J t J J oU_^-U ^Lr-' »<»o *“^dll 3^ 
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cUj ^IjVl ^JjjjLlu) 


A_A^\i 0 \ ciA__lj CU_ 1 xj\ -X_Sj tjllSOb Jj $3 ^jJjaJ ySj^t C*Jj plj 3 xI^ol 

. *a! *a] 1 A«Lj 1 Coj 

0'-r’Lr-' .■<.«■> ^0*1 <v^oJ 1 O"^ A«s^^J 6^ 1^^' 1 ^ ^-*2«J 1 Ooj 

.oJix^A aA_aU>- l^^JL-JJ CA^l^_* 

A * 1 <y C> l.^i^* Cj^^sJaJl^ L—a— 1 iJ-ll 0*0^ 




A>-1 


J^L?! Lo A Jj 1^,_>-^b C-oj Jju j t aLL^oJI SJoJ^l aJwoX' J>J“^f^ 

.A^C'lj^Jl ^j2?U^a.A)^U ^A-l W^ 3 <Jp^ (jAJo ^C- <\J*jj ol_^i-l 


ol j~*-\ p-^-lj ^ 1 ^A-l Aj^ISL^ (3 JwoJLxj ( 3 j 
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(5 )j*U 

gUXJIj iitixll 2 u$Um 3 j*w AxdJjjtjLbui 


:Balanitcs aegyptiaca j*Jo 

.Zygophyllaceae Balanitaceae :a_jL21 aJjUJI 
BALANITES (Desert Date, Lalob) 

(JL»_ z ^ 3 &a _ijtJl y a _ cSjlu3Li>AS L®jlJLo a^\L*a a^\>^ 

lL *l>- ‘A *jij^Jd Dj\>v-£*-}\ oJJb 

jl «jj c\jjji ** o l 3MT o \j«5j£> { ^y> jS> 1 4_J\jLU (3 ^oo 

\jbjlj-L_J (jl l^S*" iX40 0 JJ& j 

.%30 (j^Sji^Jlj t/50 cojlL A-jLCj 

Ufccjl^-j Ct—«L oj\JLo ^C* UbJX'L^uJ (3 Aj-Xjj ^LJ1 O^A5*t2*> 

£jli cii—1 *aJ ^^t_Lll ^ _iLaj 44 -JjaJI ^C-L^jxl OL-j UT 1j-S’tli Cx^~ 

Inwall (3j ^C- ^-Lvi2j 

lipUaSS*}!! LwaJ^il 

(j_Sl aJjSH SjsU.\ jAj tdiosgenin jj-N 

tcortisone jjj^jj_S2^ ‘steroidal drugs h joa_j steroids jo1$jl* 

anti -1 )l >1 ^iiSi 1 _H testrogen < &a- *L. \ i,— 

.U^inflammatory agents 

( Ja*J l^JUa ^pw»Jkl j«j 3 xLS 1 (j^ J-ajJJ LajliLa a 0 jjk l_jLL>4 j 


_ 11 


a-^_A> A_&\ 


t(j^>—^ jj—^ 0 1 j>_j>- ^LJl 3 IjluJLa j lAjjl^yi-1 AsUaJl ^ya l-Lca- 
y# 1 ^xjL> 2 - a^=uLl ]1 

A_Lis 1_gjU tCjLo-L_illj (j^—A_aL^ jS~ a-12-J jboJ A^3*iLi- j_ya pX^lLj 

i (] y s^j~j l__JT SchlStOSOmeS aJ^Uo (^21 ^_ 

«.l2 tGuinea worm ^J- 5 J-^23 oLyJl 1A_& A_^a^U- jl L5" t jLJs')!l 
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cUj ^IjVl ^_\jjJuuj\ 


yk-c- j (jl^JaS sy^idl olfl> jjjj y* AJ-iS^ tdracunculiasis olxyAt 

.JU-ly^^jJtyyU 

Jj « - ^ojl Jj JjSLiL-i - t aJLjo (_J All i X 50 Oo^]l yo AjlAjj_a L—i jj jo A 

£ 

i*^_Ll y_c- cyyH ^ 1 a£- j cuy]t 11 a j toleic AAj Nlj linoleic diJyJJl yi?- 
Ujootf- ,j_il y^jJJ yjll* ‘oLyjyJI y* yJlc- llA AJj5” jjXJl yyi Lif ‘unsaturated 

.bby^j ~AtC ‘oLJyLJl A 

: J U5')n 

Ai>» ( ^ ^ ) yy A««d 1 l£AA_ 3 3ij -A_i 2 ^xJk, 1 3 4 J>J“^4 ^ A \s 4 *j lyj OyA-Px. < a« J 1 0 y^ O 

A_jjl 35 *- 4_>yA s-b* (3 W*-^ ^ 3^J *3^ *U.\ <3 J3“^"T^ oAJfc f^XLu£ c(obj^!l 

AjU-*j L^j y-JLs { ^yjjJ£ : Olo)!l ^C- yjAJl yhjj tbC-ljy]l ( J_y9 4 X-L^j 24 SaJ. AjaIxX'I 

a^_*j a <ol a) I 3 ®jy-^— 2 ^ a^_c* jjy b>edl ^aj>-) 3 j 3 (J -?- 3 

( j_>3 J\ _*^La 200 Jib; ^ A_L>-li AjjjaJLa 3 y^ 2 -^*^ ^jy* (3 l^lC'lyyy Cs-li! 3 W*-^ 

•UjJAw 

aL-^'jj ^vegetative reproduction \j lyL^J sojjb ybS") J 
< 3 ^yJl ^-SL^ j O^^Sn oL^U^i 3 I ciJLJl j troot cuttings ajjaJ -1 

JLu^l Jc- ojx-L^ ^_J3aJI ^ 3 ^' IjJfc o) Jj ^heavy pruning (joA-tJl) 

.L3lii-1 

A_^SvJ Cjilc' A_J>La oA_l 5 Axj 3 

j*lc Jj$" 0 A_j >-1 OyAJ^lJl ^LJoj C^L_jLj>- 1 l^lc- 3 JyJL*Jl 3 3 C- L^AS^o 

.y L^aJ 1 i^y° ^ ^ aj 3^° ^ 

03 fl 2 \ ^C- AX-L^A j 1 yutulAJlj Loj ^C- (Jx»Joj 

tf-U .1 ^3 J 3 -A-J 1 y-A l^JAo Aj*^! 0 _y° OL5^» 1 yP 

.I2^yj 3° ^>jo 3 ^ 4^-111 3 3^ j* o^ -aaj |*U1 Sa^*J 




cUj ^SjjJuuA 


292 


: ‘ U£ 'l)j &j £ ' 

21 a«c3lLi l o2_l1 4^j l idI t ^N_r>- A^Lg.C- ^^x_i 0 ^l^- _d 1 y^i I ^y^~yy 4 0 <■-> U AX>»—L**^- 1 

Sj_al I(Jj*Lfl l-LsJI^Io y# SjAj>*-iJI &ijs>^)LO ol L^S" 4A w ^c.|jy]| 

.-Las- ^djL 3 Cjli JjLU. 3 3 AiC-ljij CXO li] A^f-ljj ail 3i -d* Ajls iCjLaJI Ijjb 

L 3 .A ^C- y 1 4 03^0 *—* LjT p* ^'y L 3 —4 Aj>t^i*i i i,—) L^S^ p' \'y L 3 (3 L- 3 t—i L—J 1 1 -AJb ~ J I 

^desertification^^jdi j»jLl^ 0 L 0 JI li_&i ‘AOuoyjj a_jjj ^1^i. 5 ^ ^1_^>. oloS” pjyj 

^C- ^tu_*Jl A_j*3 OLJiy S^-Jlj yyLy _il^dlS^ ^C- (Jlj>tll lijb 3 OJ-^ -5 

.li y I ^A-a-d- 3 250 ^y 3 ^ L- 3 3 A^L 3 ^] I 1 


l-Au^JI li_a> jy-^j tBalanites roxburghii ,_f A! ^ydd'ibJl <—Loa> -aoLI j j^Aj 

^a-> «)a~ 3 4—iC*2_SI l-A_#> j»l-Ai^_J ^y-^rru-B y*J ■■ ^-iy^^ t-L-ydl ya VoS*j>- jS^ oj^-2 O^ 

cross-pollination yJUa-jdl jajUI B3_»d j^=ull o' B3" tA^ij ^i')!! Jj^dl grafting 
.L>j^s- I jl^ ^^jji'LlI i_ioa]l ovj Cty 

:tjloy£.> Lij—ital - Baobab olsjUl -2 

.Adansonia digitata Linnaeus :^^Isdl ^Aj' 

.Bombaeaceae :LjLJI aJjUJI 

4 All y ay] ui'iT S j£s~ y£- [jy£; (jl ~ AAjc— iaj ~ l -3y>AI 4_jl_ljlJl o j2nJ2) ^jA>~ yy==u»o 

‘U^w? 1 jL»j o jSnjA\ oJJb ^Jooj .3 jSnJ2j^\ oJJfc (y* O^5^ 

( j-<^h_Joj cl^L>-Ju—^ 15-10 \—gjl^J-5 o o!xjt j\^3 Li5^ 6 JJjLl jy>~ jl-oJ 

(J\ xilj Jgj ^4-1 AX-l-LvO—] ^cLyO—i Aj^^Lvo] 1 0JoA-l ( j-^ 

ojI—jjLJI £-LoA“ l3L_J1 jLo ol_ *jJ1 fi-\ _ As^ jJ&*j>j ax-Lu^] 

A«ajI JLAj toJ Ao(3 A^X-Lu^] 1 l—1 ^c- 3 
Oj). -<o JJa-g-a L>5j to j2*JA\ oJJfc ff-li- l3U^!I ^C- (Jj-s^A-1 

J-o tl^X-J^o^- s-li- JJLC- O^o N Ol jJU ojlojLJl o j^-22) ralj tl^jLi- L«JJX- 

JJlJ -Lou l^j} 

V -s—AijJ J t^J^LkJl j\ ftO ^ ■s—Ai'jJ - (31—l C^_-W>- a - OjljjLJl jL»J A^-*tj 

t iSj-^ 3— 4 X 80 j-^- carbohydrate oIj-l-jujj. j£}\ c^> 
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cUj ^_\jjJuuj\ 


AA*, *& S i C l **fli o 1 oJLto ^\-«-> ^) 1 tljbl^X^- ^5 Oi" l _>L 2 '^^ 

(2A)a_Sj AjaA-Ij jjJLujja}\ ^yA oAa>-^ oljLa {£^~ (3 ^ Ajil 1 

.AjaJLU j*£- (j^to-\Jlj 3 ^ 03 -* j-^ 3 ^JLs^ a 21 <_ 2 

3 j* 

l.^ vs, ^JJ »aA 1 lIAAj A^At \s «s iy *aA 1 A \s **j aO\ j>^ AA 1 o ^ l^ 

(jA]j^_S^ oLj^ll j^~ o^ ==L ^J 3 4jLi.o ®-A. ^-o-ju (ji ^oLoNi 

jjAo 3 3(J-' s ^ 2 - 3 ^ 3^=A 12 saI ff-lil 3 W*-^ ^ 3 *j c^jUpa jj*^A^ 

.sulfuric acid co j£]\ (J i 2 ^-jjaJI a_UU-a j Jl^o aoLjLJI 

A*j JJLo ^jlj cOlxALx^a ^ j^jJl dA {j- ==u *-^J 3 jjAJI oLj) aJJ^Ij j 

3J—>■ cA 9 ooAto Aaj>-1j \JLa L^pLajjI ^c*_a 2 j LaAJLC- cli ^AlA 

•£^' jjk Ji J^> 

£. 

j^ju j,; A ' jUsJI ^A 1 AAoj tdeciduous jljj *1 aJsSAl* syA t_jl>jL)lj 

J} AiL^s'^Li Sj JjSLjLi (J^l^lp^JI) ^jiiLai -1 ^jUp 1 ^?x-saAj 3 a*a*j tjUj^l ^-SAj 

A *j\JLa ooA to (jl \—oS"* <k^u^~ o aA aoIa *AJ AjA-Lv^p laIjjLJI jijAj ^JLoj 

tlf ^2 _«* jLL^^l ( j^o j^u-A-^ 200 ( j-a jA^" 1 ^Jjo ^ ^ilj LtoA^- ( j^=u>j c^o*- ^l31a?xA] 

.^a^\ 1 N o^ jp^_aA 1 oAJfc AAXxjj 

(jl oj—to \ja>Ij 1 3 y < ^ ==> '* ] ^\ Cy*J < *A^A 4_aAx^- _/^j :\_tojLtJil y± 

t- . M #■ #■ 

Lo 3 ^ ^J_jl AJAo 3 A^ ( j^=d A^-=pji j_a! j LJ 1 ^u*»\ (3 ooAJb ^A- 3 ^ 

ojA J-Al' ji»j-U J 11 ool 1 OUj ‘A> tAdansonia 

1^ lo■-■ 5 1 ^ 1 - AT_~—^S. i \ _X A ■ -■ C- t J 1 ) l U1 ^—5 0 I ^ ■ M 1 A C A -- 1 11 

cAdansonia grandidieri ~^Jc^Ji€ ^_^-l i a\j v^l AJ A j.^^3 V-S tAdansonia za 

J 4=a 1 ‘cu_j^] 1 ^ Jlc i sys*-^ IA jjOj j^uJoj tAdansonia suarezensis ^iAlj 

.jjiljjij'ilj i_ilAl 1 A 

.Dacryodes edulis :^AJ1 -All 


.Burseraceae :^Al aJjAI 
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unsaturated fatty acid j-t- ^L^Sllj y3 jjJU sojj* jU 

a—JL iSj' _«3h j\ _ o (j\_J i l4juJiS\ js~ 4«jjbjjl 31 4jL>Jp*)!\jj t30 -50% 

cpalmitic oL^LdlJlj tsetrie dL J-^ ^saturated fatty acid j L %\jA 

<jS3^!Lo V? j t4__j^^3 22 ojlj oL-Jl 1 JJfc (J^&j]l 

l ^ a! \ ^jQ *• ^ OJ^J^O £ A-X^^ I aA. 1 ^Jl^JbJ,Jl ( > y^' ^J)^&jll ^J. y09 

.o Jo^Li-l 


.mahogany ^^-yblil ®Arfo^Jl ojj*< 


r 


w>j 


: J U 5 ')n 

j oLo*^A) I^LsAjIS jJLij oo JJfc j,j Jo ( Jj£=l 1 CjijjJl 4.1a jj o jSnJl3\ oJJfc^li3l ^Jo 

S- <=• . S- S- f- 

jJLaj (jl y'—zaJ? CU3j ^y^ulo j)jjJI oJJfc 4X-ljJ) iw-o>*yo (jAj JJ 4 o*a 3 Jo-lj 

31 LfA_Jj J_so 3_aJo a__j tOboJlL^._a 3 o y>^J^ _1 1 oJJfc Jo U toLo*}A) l^Lo»-*^Ls^ 

L *1 ^ iaj^o 4_ol Jo 3 ^ ^ 12) ^JLo C^-o>- £ Jo-lj j*lc jr*-*-? ^*/3~ 3 JJX- tA^oljJl 

oj^_& jL^} olS33Lo j ^=?j c^ojjo^JI joJoi ^43 vegetative propagation <j;^a-L-l jb3^!l 
.bud grafting ^^*JajJlo j tair layering y \lyU aJj yJL s_^JL]I 

toj3j a IjIpx Ailj ^L_ij^a lj\j>x- 2 ul LfAKjJfc (3 (^1 t^j^ocA-l A_Ls^flJJo 4«Jijji*3 0 

jj\ —C* 0 ^3jJ3 X 75 l * > ^3 tjjJ^JU 0 oJJ&^litS^L loaJJLC^ 

A__>-^j ‘LJLol>' aJS 2 io» oJJbj Aio^l 1 1 ^ 0 ^^ 1 / 25^ 

^ ,.& tA^o^At 1 ^ 1 2 ^^ ®^S^«aA, 1 ^ 1 ^A-*-dO ^ 1 l.^.i-C- .X .21 A 1 ^ <.<i 1 0 ^ ^ ^ 

.jUo^li (3 ®(J^*^ jj 4 ^ 

^ : s3t)g jU yviii-l jijtS'yi 30 oJJb jl^"} |J li} 3 l^>- 3 ^ 

0 ^S^«xl, 1 1 Ji t 1 4 ^ 3 ! 1 ^<a ^ -O ?lO ^ 1 Jo J^£* lo b ^*Q-»yOJ 

J^j tA_ii^3 0 ^ ^ oJws^^v ^jl^lj (jAJi^ < *-^ ) _y> 33 a^xajlAI 

(JJ t -~aj 1 _^ L 2 Jlcj 4_ 0 1 31 3 _^oo 4oli 0 y* oJ^U 

V+s*s>-\ 0 ^ 3 aaa 

3 a_J1 iS^\ ^Daeryodes ^33 3W31 ^j-3! OjfU-l :3^^' 

* ■>. b ^ o__^41 3-1 ^^o tL-j 3 j 1 11 »Ajk ( > y^ 11 (^Al 3 j& 3 . 4 ^ 020 ^ 9 31 c^^ y. ^^31 

.4^JL>oj3Jl 3 LaJ-o? 19 ( j-a 
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:‘LJL>j3'$\ SjUJI jj Sij-iliil eJL*s5!l -4 

.^j-oLd JjUJI o~ioki! L-cu-a s:Dacryodes buettneri (Gabon) 

.^JCoaD JjDI o—liLd o\j=yt, :Dacryodes igaganga 

.Dacryodes klaineana .Dacryodes macrophylla 

:Ijj1Sjj5”L4 LjjIS" -5 

.Carissa macrocarpa i^^Jodl ^Ljl 

.Apocynaceae :CoLJl LdbJl 

.Carissa haematocarpa 
.Carissa bispinosa 

-C_3j CjI _jfT S-Cp-ClII obMyll 3 ^-Ly djUaj 3^ AloL ^Jcus CjL 

t- , 

4£cL*2L_U ^j\ _Lo oLj 4_j ^ <Jj OL-Jl \jj£> 4-C^ljj 

.o^5"i Balanites oL5" 

tmilky latex llxJ^- s <J> L^jS3l 3 js*Jj j) 

l \ tojljbjl 11 j 1 (Jl jJp oj\s^lS 1 0 JJfc ^J&ysj 0(3 

.JL_a5 jLj ibjl jasmine ^ J[J\ L-£-\j *% jv—ll 

j^. l 1 \-cc»—i 1 l_P*T yO 11 A A 1 ^ 0 ^ 1 ^ 

.\JLl uu Oj $2 1_*3 - ^Lx U j»jl La o\ J l jj'i 3 1 ?LI *^>\j ti ^ dll j 3 

lj>_& cLjj jU dJJL Carissa macrocarpa UjiiTc^U I— 3 L cAjLIj 


tc 3 LcfL j»jL_ia LijSdl oL ^y» LaJCw 3 ii)JlxA i_j^=2 tiilLl (^jJ’Ij'^I 3 ^ -vS i_ijy2]l 

_u L^jL o-aJcLI Lai tCarissa haematocarpa Lj^Lja L^jL o-iJcLI jAj 
.oLio_ 3 'j LLA-I jjsLJJ L 5 L J43 Carissa bispinosa 

Jjjlj—i-lj JjjLA-l (Jy>- l^X£-ljij ^y^rruo ^jJl 4o>oLd!l CjIoL J-®-'! L° LjjSdl CjL Gi 

• jJDI 3 

_II a-\_& d-_Jo _oo 3^"^_ll La .a IL*ijlSs]l ^jlisS*) aCoj llj^l^^) 

. *y _a da_ &3 _ale- _*J ^ Cj) I ?T LI 3 ^_J do) I I -CA I —Coy iCC- lyyl I ^-oCal Cxjy I y I *11 

iVegetative propagation i_$y>a H 3 KNl JjL -^ oLLl \ls> jLS"l j^=uoj tc&!j,j 3 
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0L0JI oj— 4_UU-l) ground-layering ^jSll j^_iyJlj tAir-layering j_i.l j^_Js jS€ 
jj -L_adj L£3*iUa} Jjij j1 ^la3 joJ |_y°J UtA- 1 ij *^-L} ^C- l^lA- St Ja'jJ 1 t_J IjaJ I ^yo A_aj^rao 

toc.*Sfl CjLw3Lw2_s) JJij«JL> CjLaJI |jj& jlsS"} ^y^ra-oj .(j.aI.^^-0 CjIuS” L^X£-ljjj 

^ « *■ 

1 6^J J^xsJl OLJ ^to il 1 JJb ^*^=lS $ Jws^jaJI OL-L»-*J (J 

.Seradix B 

(jl C-_)j> ( a^£=lJ oL-lS^ oL-Jl IjJfc AX-ljj (j £ ~^ =s *2J 

(3 ^T~ X i < —.A * ul i 1 -J. to O - ^ (J^ ^ 1 -Lto 

Olo A-odaj (jl (J^oL-Jl JJJj jL*3A 3^ 3 ^-^ LJLj< w^JL>- 

\-x s\0L0 ^j-a (^ j^->-) J—Jbj-J^I Carissa macrocarpa 

S^Ljj J) - Carissa carandas ^AjbljIS" L^jIS" ^<*1*11 4^.1j Karanda 

•4jli CU5jJl ^3 o_ 3 ^tJLA ,oJ>o- (j-^ \j-Jb 3^ LiS" tOLjJl \jjb <3 4-b 

0_aJo Co-L_5>xXll (3 OjAPt_£> 3^ l^jU>Cbl aJ oJJ&J 

t q i Uj tGifford ijj-Ls- . ° •-.--> I K' Sa_jjU£- *l3j ola> y*Sj tl^a-lxi} 

tSerena Ujl_Aua 2_S1 j tChelsey j tFrank di_jl1^3 j tFancy 

.Torrey Pine i_AL*a)ij 

i_j a^jU liJJjj aajSC] tAisl^j 1 ^^Cj l_-J dsJo 

jLL^^Il oNajc^ ( J_aj c3 ^3 tL3Lfli-l oL-Jl I^3 ^ J3-^^ 

^ ^ 01 ■>. ^ 6 ij ^JsUM 1000 (3^ ^ ^ 


t 4 — i-Lo oLlaJ A__Jij 


oLs-^j 4 jij 3^=w oLJI Ijjb 3I (^1 cppm 5000 anmho 8 ioC 

^ 1J3 ^ ■<v^'^~ i'“ 3^ ®36^ ^ o^ ^^ ^^^ 3“^ ^22^“ ^ 5 3-*-^^ c 3 ^^*1*^ 3^° ^22^“ ^ ^ 

. 4 -Jo-CJl A^uIjLa (jAW $ 

:(KIWANO) Cucumis metulifer y\j&\ -6 

.(iollajl 4J0UJI) Cucurbitaceae :^oLJl 4J0UJI 
.Cucumis metulifer ^i\ 

_to^ 1 (3^—^3I (3^ ^annual 1—^l-o ^ j^ c—^ l»o 

)g J \ A—plj)3 ^>sJL -j ^3 ^- 3^11 (3 l-\ to AX-ljj ^c^-oj 60 \^Ju* IjltojI3 <&j>^a 

.Cantaloupes 
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oA to ^\ oj cA^=aj j A-Ojj^i 3 IjA3 (3 ^ Aj>- 3^3 (J^ L^ __3__pA^ 1 A^3 li oi 

..^pi3 Jpj^A 5 ( Jp£' oAaxaU OUNJ Lj>_3 3i 3i < *L*j2j j-° jUc^iIj .ilL-to A^^SAaJl 

l <vS** cJVlelario ^p—> ,<> 1 ^3) ^p a w} Ia P 1 a. «T\jsJ 1 o«^_to 

• KIWANO a-4*J 1 CA^- Lto^p A yO >^p 6A^3 LflJl O-Lto ^^p^J IaaL^p^O 

^j_£=u4_5 CU_-w>- oA_ a 3 ^p_ii^SAi jAj A_^i\_La |«JIjl) 1 (3 A$3ls Aa-pj Nj 

yS~ ( JjAtJLA L^jI L*3 cAj^o (JjA tA^A 9 _A_J A^sl-Jl ^jpj^C-P A 3^ 6 oA*J jL 31 oAto Jajaa>- 

-OLjlatfllj AjL 3^U A_*b^C> 1 ^_Lc£J ^A^3IaJ\ o Ato ^_£ipj Aj^oJI <j} 3 $Aj^o jA OljLiJl 

A_Aj_> 1 ^-o_) 6 (^T^p ^ A^xia_t*> A^" 0 P—>* 0 _^^ Ap ~^~yi y ^1 A^ 3 L ^l$Jo 

3 oj—«o jA £—-s^? ^>-*^1 i jpjjJ^- <j! ^£=U4-5 (Jjj-3 oAto (jl LA” tL3UajjJl 

^j\j A-o^pjjA 3 *^_A j^p*- 


•J 


131 


oI_^jLJL) 1 ) A«d\iLtfJl oLLaJ 1 A^JL3 Ajl \^.A P^p^-P^p <J'—■^Lj ^pJk ^pJ l^pA^Ci 1 LaI»O^P 

J^A_i j_^o ^(Cucurbitaceae A_JlisJl aJoUJI sj^A ^3Cucurbits 
JjxJL^ A__1C-1 jJj ^--a<oj 6^31^3^ 3^: — CupAjlj ^pLA'Ij ^»)g3A j\ ^Jas>~\j 

y3 jj ^^ral CUjJL^j ^uA^ 0 450 1^3 jlL^Ai O^Joca Aj^j 3^^-^ 3 jA) 3*^ 

^^p ■*! 1 ^ l * ul 1 1A_to ^3_3“^ AX^C^pj ^ (51 A^.^3 (^j-^ Ajjj lJ> C 2 J1 1 aA (33 ^ 0 

.Dead Sea Rift caA' c3^'j 3 oA^-^i 3 Aj_r° 

L$jj^j aJ^ j A 3 ™*^ A 9 ®oA AJa! 5 aJ)H ^ju a-ojaJ i<A ^ Jju i<A) 

•CMA 


^oL_o^!l A_o<_v^ (J j‘-—=>2 L» UA OL-Jl \-A_to j^AjJ ^pj ^pjljA^Jl oLj aJo 

oL_A3° A—s^LU oj^3 ^^pj a Jl A Lo a^lA»1 saIII 31 AJi J 

( j^2__13xaJ 1 ilg^j oLo^ll J^jjaJI ols AJaI Jo j-Al 3>“^ ^31 tAla^^ 

3 L-^J L pAI (_£*^_j)jA_A AJaJ ^A-wO*^3^ SaUP oa 3 1^1 ^a 

Aajj 3^3^ ^-Ato 3 (Jp-A^jJ ^A-o-C' OlAa»^i ^A-to JiAl ( Jp^a A^A" l3Ls^2JJ 

'—A l ^S^_i. 1 ^ L_) 1 ^ c , _^ ^ Cy^ L , / 2 ^ ^31 £ A^a» ^|^-a.*.A jJ 1 ^_o Ll3 A ( jA ^ 1 

A^a_fij ^_*3x31 aA-o-C' l)P AisJtll (Jp-^J ^l^..la.A>»p CjjaJI LALs-fl^ - 3 ^JijAjJl oLiN aL^U 

JjCJI 3 aL^U olA3^ I^j 




cUj ^SjjJuuA 


298 


AwyC^j (3 A Jj) 3 ^ (J^-dA“l O ^ 5 *•—^ A^" 1 AA <**. Ls 3 do ^>-1 ^Jn -11 A«3-fl3-l c—^\ a>xA «]1 

~y -<wQ ^ ^ ) 1 oA l j Aa-J 1 1 Ia^A-I 1 aI-LJo oA A^” 1 4 A« 2 >^_^_^ 1 AA L»A*) 1 1A^ ^y»-A ^-X-S A^-Lis-O 4 0 Ad» 

y& Olo (jU lIAJaS^ djlAfdll L^iJo C-dol 13”" 4ojy>- JS^ Ijld ^Aoo 4 0^ - ) S ^^ 3p 

^(nematodes tayL-^dJl) a_ 3 L*aJ 1 oIa-oaU Ad>jll* cucurbit A_oliajl oLjLaII 

Meloidogyne tMeloidogyne incognita ^p-j _21 j_a djAeJl jlj^_Al 12?j 

.(javanica) 

^_aJo ^j._a ^^«-! -CS lAjlLi-a ^uS-AiAAj CJ^o ^_j ^l-Al Ijjtj AX-ljJj J J) oloJ^l d^£j 

.JjSLiA JJ) ^^Majis JIaJIjj tojUbjl 

^IaSoM ^Aoo CAo>- ^Itoj^ 1 ^eolLi ya yA xj dilkiJJ ojJt\s>~ 3 !^SnJI jLo ^_dJj 
4^ry3 3 A_L>-j_a 3 J_«-3 J>-Aj L^AJLCj 4jLdJl ( J-A ill? (J\XJjl A-Jllll dieJaJl 3 A^>-ljJl 

Oj-ay> ^a_o N L^l L*S^ ‘carbon dioxide oje- 4-^1 JIj y*y^S 2 l ^oo N l^U 

a_L>Jp caJaaJ oLaJI (jjb (j±y£~ 4~oKa) yj 3 Ll&j methylene (yAyj^ll) ^vs3 

• dC—ljo 3 oJ-^ d> aLA4 J_3 3 dfl-ddj ^ _ A« oA__l jl _ a_3 oAJ& 3^=dU U^ 3 4yaJI 

.1^gijj L^waj ya 3 *^ 4 uy^-^*^ 1 a>» dL«> oLaJI 1aj&^Lo 3 ^ l! 1 dc^j 

3 ^d^yO >-^ 4 33 ^ ^J d 0 ^ aAj jJaJl yy^oJl oljAA 

jl _«dJl oA _ to A _ La\jca 3 *^^ 4 i U^2-a3dil A_JOU>-j A 

3 ^ 3 ^^ AjyjJl (jN 0 JJb Ajyj dCL^- 3 ^^J j' 

>t ji 2 *Jl ^jiiJcS- 'i tjLo^Jl (jjj 

«■ 

jL^aJI Jj_LJ ->• oL-^aJI 1a to old Ji>-^_J _Li 3 oL_d!l iJdto ^jj 

^sajj j 4 jl^J \ y^i ca^ ‘daj3^1 ajUJ ^p-L^> jLdJl ^1^1 jS" cao^ sdaylength sensitive 
A-dP A_jy d LJaij jltoj^ll eli l —^LdJl 1 jjb J^ 3 “-^ 4Aolydu s yi yHjd .1 3 el 

A djpJtJ ^1 - j^a3 j I 4 J oldll licto 3 ^^_*j ^Li J ‘•Losjj aa^L^i 14 oe-Ljpy \ obU 

4fruits parthenoearpie jjaJI yj aJU- jU jj 4 ^ Ji 3^3 ji - s*ld)h ol^L^ 

43 ^ 1.3 3 c 3 L»o^ tovule ^yi^-Ll ©^-AuL^-A^LdJl aJL 3-1 oA»to 3 _^ 

.Ld^j Ax-L-ty 12 ^ 3 ^ aaL*aJ 1 IajL aJIaA.! os-L^d^l 3 ^ -a-aisaAI 

4 oLaJ 1 1 -^ (jy parthenoearpie (jj-yJl y 5 yJU-) aoLo l3\ju3 ^IijN oaU^I 333 j 

.^ 3 -^ 0 >ja 0 Ji Jyoll 3 ^ ovum 3 ^ 4 ' 3 ^j^>eo 3 D 3 
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j\ aJ 3 U a (jl ( j^=u>_) cploidy Appall AiuvoH .SJju ^j^ 2 j p*dJl (jU l^UaSj 

j \—ai J—&J tjj-d_Jl aJL>- jl^J ^rlxS) cii l£-^> 0^ (j^=»«.»J 

-X fii $\ a Jo- 3 } ^cLdAJ pjlJL« oLi ^SCl 1 oLi (jl 3 i ijX] jS" oj\jo^!l ^yA Jo*3!j .^cdaJl 

(j\_5 jLaxpl dLSbjbj .DS/m4 .5 j 3.5 y\i L^o>-^La ao^j ^)gi**Ls (3 o^ 

^La-> 1 , 3 "^ Cy iAJ ^~ ol-*-^ 

:Kei apple (Dovyalis caffra) £^US -7 

.(1plS" Lr ^L\ij-0 Dovyalis caffra i^LJl 


.Flacourtiaceae lioLJl ^JobJ' 

L^l \j la> $(Jj? 2^1 Aj?^_3 (3 jLjb A^o_jj UbjLaJ 4A2==L)\_2o 

LfAJj) $^C_LajJlj ^JLyQ. Jlj l 3\_a^JJ A^ojLall CjIjLjJ 1 ( ^yo oLull 1 jj&j ca_Lj ojlo ^C- 

( Jj>-l J _■** 3 ^ ^jJn-3 OLjJl Ijjfcy 4^1?1 juL3I L_J j3j aJoLJI (3 ( j^=l-a_5 

*■ 1 jS*. *s> 3 ^j— 3 ^jjr-J ^^9 oL-Jl 1 JJ& A^j\jll fpajj tA^£=uLojpaJ^ AoN j 

41 -A, 3 3 _—a-U 15"”” p^^yo dJ^^- £<** 1 »S i—J\« jJ 1 1 J»& A.C- »X3y £Ijjjyji^ ^ 1 

a U 4jL 3 oL»->uL Ap^c- (jfe aJ^I ^ajlC'Ijj l^xJCLol -xi LtilUjb yj^c^lyil l^dS”" y^raJ 

du_p oLdS" oLdJl L5" tthe Mediterranean fruitfly Ja^ydl ^/^p- 

olL^ iCjljyftJL-il ^C- «-Ui2_flJl ^ a (_S-Mj_U La (_j AjLkiS2lj s^li-1 “Oo^laJl 1 yt>\ 

.(_5^_ i-'il oL_jL2l (jl_j o^ -*_ *-} ^i dljLi _ J1 ol _^21 |j _s> |»l a _ N i_s-“lj _ 11 

^^j—>j to j^!a _a CjI tiUll&j tiljj^o CjI JpyZ* dJJlXA (jl i_^l t ( j^l-l CjLJI Ijjfcj 

olj\s^-iJl ^jij_j (jl _j (j j_-w3^j 1 t5_Joj^o CjI jis~ Jp o^S2wo o jpyZ* Ic-ljj^ «-lj\jl-l 

•J^j^l ra-*y“ ci J-^Xl ^ ^r“l t3 »_^"lll 


jLcS^U (j ^'-^ 2 —*j N Oi^jl—i-^l o' ° ‘jijC_21 “^a_ ^1_jj CjI _oJl 1 j _s> jliS'l :jl*5” > ^ll 

J-wa—j j*l_j£-l |jl ^lc^- Sj jJl C^ •‘ 1 ^J1 °C^j ^»i)l ^j;>-\ { ya ^0j2 i_§2l CjIjLjJI 

to ^1a a CjI—jUj Cj_^=t J tjjJ Jl !_jj^j£- ^Jijj ^J1 CjbLjJl jola«-a (jl L S jl^j'^l di 

CJJ-Jj iA_oJJLa A_^£.y> Cjli jl_Cj tA_j^3 0^U>- 2ljOl CjI! j^^=u CjIsLjJ! Cllj jU CJJcSj 

j_^=uo ‘Vegetative propagation ^^>0 4-ljl^'J' j^k, s jaj^oJI olfl>jli5"lj ^ao 
air- (jlj_il aJ jtJl j^kj cJlS" UjlsS"! j^=ujj tcuttings Ji*Jl itljijj Sj^j^oJI ol* jliS^l 


.layers 
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ol^pOLJl y a cb —*^ J—^_y^ ^jl^*^!l ( 3 ^Lj l^Jx- j- 02 ^- c~>\j*s*JiS\ <j) 

o/j_a jlp_ ^ p* xlato £-14^lpJo oj\s*JlS\ o JJfc A-otla5 aJoj .jjj-V-Jl Jp^y£- CLX-jj ^J>JI 

pp)g*? ( j^=u>_5 L*5"* jl c(Ajoj*a ®_y>*OJ j|jAi-lj ^Lx-Jlj ^Sjw a -qOlLJI) Aiop 4 j^C- 

o J—& yA Aoual? j*a A«p-\jjl j.^IpJo ^yaaJl l^..y 2 .*o oLjJl 1 JJfc ( jp AjjJjL^ 

^A_A _ajjl A_>\JlS (jLyO. .C-*^' 4_]|jL 1^5*" 6 |*lc- Jo jOo ^Jo2j £-1^>-j ^UJO COj^pJtJl 

l3jj2 *£> ^ A J^_>~\j y\j j\jLa\ 3 AiL *o ^C- £.\JL>*^!l ^JlJo ^r)g^ Jo>3j 

.AoJ^ll \^’\~yZu\ yA i—3l)g a 11 JJX- ^ Joi-1 to^ypx-ilJl o JJb 

p- ‘allelopathy a] Sjjlpdl oIjLjJJ *L» olpJI Ijj& jl J) oLi^Ml LJxj 


OJJ 


01 


\}t>\j£- (3 0Jp>-^13 cOlolpll 


Jp* 


j la-si*? Otif 




1 (jAJiy $AojlJl ^Ja-4A» l_J ji ydoJj iA^pJa-^j jj Jp o^ApOj 1 o JJ& jj Jp- OILS' 

( j_£==u»oj 4eLsi.l A-pJ^Jl jjJci-1 Oli oloL-Jl L^jIs oUjoj CjUa^^l oLp 

j—o isjUi <—>LiLC-L SsyjjJJ JjLbJJ (_j oj-tsOJl oJJtj ‘OljJ.1 ojjfc ( ya S^LaX.^' 

.t-jLlx-'il JJo 

JijjSlI i JJjjT j-^o M L$Lk] ‘Deciduous o'jj 5 ^' LaSL-CLa 0 ^Ap_Jj O^Ap-JuJl oJJ&J 
1_<*5^ - ^j^oci-1 aA»v2^JLo o^ApOj 1 oJJb Lpj 6oJoJci-l o'jj^' 3aJL^} N A_^ojOJl 

l 5^ ‘Cross-pollination y-JUaiil j^bJi ^3 l^U - ILL- o 

«■ 

.(_ 5 y>-l Cj\ 

SL-x— ajI xLLy^ 0 JJ& ^j-o tJL-s^i ^L^ajSjLaJI ^3 j*5£*£j 

‘ j£ A l ajO^j J^L^- CjLj)!I Jd l^jj j _La Jkiib L_aJL^all Ijjk jj-Lj ‘Dovyalis abyssinica 

‘Dovyalis hispidula N^aJL-Jl JILaj d^scljj ^3 JJL 

:<_^ oLJl Ujfc ^ya AijjJill ‘t 3 ^j-U s^L>- c.-aJuL^ 

Dovyalis caffra - Dovyalis abyssinica 
Dovyalis hispidula - Dovyalis hebecarpa 
Dovyalis longispinus - Dovyalis lucida 
Dovyalis macrocalyx - Dovyalis rhamnoides 
Dovyalis rotundifolia - Dovyaliszeyher 

f- t- . f- . 

Ao 'jA Ol_0o?l ^ ^oj y£==u>j> yajto ^a l31-Lv^ oJJb yy^L^j yA Jo ij 
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:(Marula) jjlll -8 

.Sclerocarya birrea i^jJjJI ^-lil 

.Mango jijlll o\j=yZ, ojjlc- ^j ‘Anacardiaceae ^LJl ill 1*11 

J I j 1 J_all l 31*_*bl 4_*_)jl (J Jl\_*_J ‘C jyal_JCaS _a IjljJLa CjLJI 1.1a jl_«l jjtf- 

Jbcci*}!] Jjli c-jj l^JCa ‘J^^-^l^ CjLcJI ljjs> jjjo jl L>J ‘3l£j3l 

(jJl i_jLJl A_bUJl ‘Anacardiaceae a_jLJ1 aJjUJI Jl oLJl 11 a 
IL^ i 'ijjLll jjl —j i Sj-^-j ‘pistachio jx^Jdlj cashew j-iSillj Mango y6\i 1 Jla ^bUt 
unsaturated js- ipjso LiUM oojl 11 a <Sj£j ‘X60 Jl ‘Oojl y ajl !y 

jj_2j_^Jl j_a l_*ib_y= Ills LJ ‘dJJjJcJJl J^"ji ‘oleic dJJIjSll ‘fatty acids 

.%30 J120^ 


J Negeve Desery t_*_oJl *1 y^a J yy£- J^-l-5 S jylJi\ »1_a A_&Jj cx_aJ j^_oJ 

_•*) i ^ ^ 1* 1 ‘ J1 ^11 a jj>- 1 b~a (j ill1 ^ ''O-J^j la3^ ‘b .., 1Q 

Sj_jyC- Sj^oft-lJl o-)^_A (jl 1 aJ to ^£j 3 CjI jy. £>j iJoja CjI jy i cllb^s S ( j^jJ-l bL^ajiCa 

t>a _/-^l cSr ^-1 0 ^A£>S_Xi LaS”" 0 l-j 2 -S 1 90 Cj>\j*s*lJiS\ oJJfc C-A^ jJl 9 $^ljo^!l 

ajoj! 

l_* 5 ^ ^a—A-L* oL^j ( j^=u»_U .^L>xU a^jUlU cj>\j*s*lJi}\ y* 3 ^ oi 

£•13 -1—9 l ^'jj o' ^ o^i -XSj (.jpPwsJ'j l3La^JJ A-AjljLA OjA^O- l$il 

3 ^-11 o_jloU>-j 2 i 3 “-^" W^' tL^JbJl 


^Oq " 3 j 3 ' ‘*—''^3 O^L^“ 0 ^ 0 JJt jj Jo ( ^j-a ^j^LouX\ C-o^'o 

^C- Ji9l_^: AjN Oil j^^Lu^a AX-l-Ls^ 3 Ail ^^IjlLJJ ^lSL*^ Njjl-^' 

^ A 5 li *aJ ^ 0 ^ lv2_^o O '0" <a ~^ ^ ^ l ^ ^ ® 

.A_a_a^tll ^5 , tjJl i,>- 3 4ili oll-xSj 

LJf ^ascorbic acid oiojjSC^^l ,ji 2 ^ ^1 cC oy 5 ^ cii oiLJl Ijj* jU a^?j-^ l^jOj 
olojjSC_^^l .citric acid oLjwJl Ji y 2 ^[^\ ^IjJ,' ^ju 

.(C ^ ay 5 ^^' ascorbic acid 
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J—^3 o J *J l^Jj>Jp*oo ^j-Aj (jl Jou CjjjJl aA^j^j Njjlil l3 

eJjL-^xjJl J $j 4s.l 3 jJlj Ao ji?^Jl j3 jj JJX- aJ jfl ciAJi Jc*j jjJwJl ^-o-o C-^>- $AX-J^l 1 

rOOt A_jjJci-l J A*Jl aJs «*3 (£ y%l2_ji-l (jl (3 A-oljwJk.1 A^La^-I 

^jLoiC-Ij o JJ& ( Jj^==u»oj 4A_1^^<31 Jo-X_^ 1 jc>- £>-U _y»l jjb cuttings 

tO^U»-Co mj o \ tojJaJj tjljA, a l is )^b liLyacA j\sJ£- Lo\A (jA) j ]j $a3p^] 1 Ao_/^ (3 

4j ^uli ^j^a Aol Jo 3 a3w< 4_*J1 oJJb 3 y>~l ^ujoj 4A_3?j Aji^j 3 60 ^jJSjj 

terminal 3j LH ^olLJU SSlS sj^*o31 o3to J^\ j ^cA j )\1 j^s Ujjlp 

oj\_«o xLjj ^jSLos A^Lxj <^o>-yoj 4^oAjl Jo j oJ»to a 3^»_C- CU-o>- SgraftS 


J“" t— Jjl—PxjJl CJ 1J J 9j 4l^o Aj $A aJo a -la.Au^J L^jU 4oj\j>o31 oJJfc jLo ^~o 2 J JJLC-j 

l .iv5^ • ^ 1 (J ■>- \—to^L«0 ^j—A ^80 ^ A 0 »X>-1^11 0^AA>S_*^»J 1 (__) 1 )a <** Ls CJo^>-1 

^C- (J ( j^=ujk.l ^yA (jA) j)j $1 Jo>- A_Jlc- A^o>-LoL JjA-^Jo 0 j 4A>*_*31 oJJfc <jli cULL^i Ca^J 

j_^o jj^JI j-* oJ> o-*j ‘S-^'j Sji^i Jb ^ Jt£\j jjjJI ^ 

■i^jy 40j tcujjJl ^ \^\j£- j\JZ 40 Jj-s^J-1 

marula fruit fly Ceratitis 'i jj'J' 5_^"li a_jIj4j a_o' ijjLO (^)| 

.cosyra 

J^_J o^Sj a oLfiJjJj aA-vQ-AJJs oJ^to (jli ^LajI-^j OjSj LkSj 

^f.S- 4 p. 

hermaphrodite AiJL^- ljUol oLp-Nl ^3 loU dJJi ^ AJs ^^yA ^ 1 

^a__JIc- a_^1jij A_<»^-i oli ajj3tlU o jjjsj ojj& self-fertile ^Jijll a^j!3 

.A^JL^U OljAJ>o*tJl l j^s Joyli ^CJ^i Ol^alS" 1 ^-aIj^CL^I ( J^£=OiO CU-o>- 

ojj& ^jU tjAJ j! t3 ( c -- ) ^^') ®^cLvoj j 

.oli>JI C_^o3j>- <** 1»S (cjljlc') ^T 1^>-1 lj^- 1 ^yC^OO 1 

250 ^U4 j\_L-^Nl CaNJ—* o5 -L_JjJ ^ 4Ail>. 3 oJJt> AX^ljj ( ^£==u»oj 

3 uLU ^>3 -Co /»j—AJ 4 AojLv^C- j)jJo>- 0^AJ>S_*xJl 0 jj^ JJ^J 6 Ia^JL^j I^LwJoS 

CA^J—*^ Joj,j N 4AiU- ^i^ljL« 3 3 ^jjlil tOlii-l 

jl ~ > l ^ 4^02-02^ \ 1 oJ-to )^9 (^il4\o250 i^J^' \^j\}Ji\ 

jJLd (jA]jl ^aJIxJI ojloU>-j j 3®-^" c (j^j 31 ojl As ?~j^ 3^ Laj-lp 
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cUj ^_\jjJuuj\ 


45 J} SjljJ-1 


j>-jS e^o- Ji (j Arava Valley 5 j i^c- j j l^ic-ijj o^A 

.A-JjJL^ Aj>-j.} 


(j) ( J__3 _U oJO-X 2LJ1 l .^L^jliLa (3 OjAJfsJtJl oJJfc Ojj*-* joJbl ^j^=pj 

o^\ 2 *l^L _11 o j_to C-_j^S" -XSj A«aj\JLo A«JL>OljLjJl -Liw\ 3^0 o J^>-1j 3^ o j*p^JlS\ oJJfc 

.EC 32 a^>-^La aj>-^ (3 <£jj5 

:(Tamarind) ^jJJb j^]\ -9 
^jjJljUls Tamarindus indica :^Jl*J\ ^J)l\ 
.Leguminosae Caesalpinioideae rijLJl aJoUJI 

.A»JLj-S^I OjIaJI ^to 0 ojjt) 

L^jIs ijJ—S a] j s^JLU ili a^jULa l^jl L®S" toA^ta 0Aw^to ^ *2 1 

l3\ji?x]J A»aj\JLa 5 oAJfc (jl 1^5*" ^C- y3~ 

^l_j l^sljijl aJLoj (jl o yz^J^S 1 oJjL JoAuii o1 oAJfc J)jr^J 

4j*lc- A__jLa ^ l^Lc>-\jo) ^C- 2^31^- (jl to j^JUi 0 I^J 1^*3Jr*^ AJLP 

\-tojLto^l (jl l^S 4^jj_y& Lto^jjoj Ltoj\-«j jli c*LJ jaj oo3-to Loj 

. A_j^_ to^ A^_31 a£- ^C- 

Ji-^\ ^JLLl_j ^ 4Ailj>- A^Ju jtlLo 3 (jl 0oAJfc jlS^U (jl J ^U/aU ^SjJj 

c_aI _ >-jA 3 l. _ll ^J— ^2 l ^ >Ij 1 500 3-^ 

.Aj^La 4^>-jJs 50 (Jp*“ AjcfljjpU Sjl^Ll 

aj I-X_toj t^UjLJI o ^-o-o (3 aj^DI ^3 oojjb Js^-j 

(3 oJoJwlJl A_ oo-X _to ( J_io(jAJo OL-Ua^d. A^jLws Ijb y*j> oLlla".a 

.pH 8.7 ojjjJtJI aj jiill cpH 4.5 aj jaJI 

:Aj^Ua3^l A^JbSh 

c*s_jj oJs _to L«5^ X60 ^ *dl AjdLs4? (^jj-to j 

^3 ^ C1 »X. >. ( 3 4 . 1 o «A»to 6 ( 4 ^ -^-*^21 3 ^ 43-11 ii—03^ Aj 

.(^j^S^lxil) Ajgjxyall 3-^2 
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jLi di) j] linseed oil d)^S3' cjoj J^ 3 ^y>- aJoIS dJJjuo (^jJLto_ r «jJl cjojj 

tAo ^Lyfl.Jl o Jo J_£* ^5—3 o^>*JL]1 o JJ& ojLto>-l L«l s-*^UaJl A_C>1* yal ^c-Loaj C-oJ^JI 1 JJ& 

\-_jjl^- ^j i_to 1 j^-^> *> | -^->- .t-jjlj-flJlj 3j3^ old Nlj A£-\_oa] ^Lv^jj 

1J )a> ‘aojjcs^JI joJoO^_ol j_& e-JL-i-l Ido* ‘Madeira Mahogany^, 1 c^£- 

d)l 1 a^ .4—oJ^-O>- ^ to t^JJLto ^_<»jJl OO ^jA ^X yaU p^XJiJlj to Jo J-*tJ 1 A^O^Lyo] 

.silkworms Ao j<]\ya]\ SJjJ ^jJ aIOjla ^JJLto _s+zl\ s_y>0 o'jj' 

3} oLjJI 1 JJfc jL*o (3 ^Oa^a-A-l J td)jlxll £^*Jo 3 ^LU ^a ^ JJ -to j r <»jJl jL»o pAiOO 

t3j_lo>-jL_J old cSJJLto ^y> olo^l (iJJb-toj ttartaric acid 10% ciL jaJI V^r* 

1 1 Cj~~^ 3 ^ J^La (£t C dx^ ^ JJ-to 1 ^ Loj 1 A-Ja^-^* Aj 1 ^ 

4jo_^i Lo ^joLto^—^jJ! jU o^ ‘JUJ1 (j tejycA A^S"li a_> 1 (j Calcium 

^jl—«J*ll oJ to (^)V 9 $^^>1—0^-d3 ^1 d)^ 4^3 lc» J IjJ^a l^S*" dX^ 0.1 

Ao\-*l*-^ ojIj jjJo 1-^1 tanemia ^jJl ^_aj ^1—^d^o A^»^d-a 

dxyjj_o X15^ ff-Ltj X60 ^3^ -AojJLijl oLS^lU \_to\jLC' o^>- t^cOLllj ojjJl 

.amino acids ( ji oLJl Ijj^ jjdo j Jj^U dxyjj^'j iC ^j ^5j 

A ®1 o JJ& j)j Jo d)^ ^-ad-P ^ji_^-A-J1 aJ^w 1JJLto ^-ojJ 1 ^j : j\J &1 ^jl0 

tA_^lj|^ll a a\ j_S~\ 8 Jou jl^oNU CjLjJI \jjb 1-Looj tOljJL^ oJod oLo^ll l^jjjJLo 

jL^^l 3 j ^obLJlj j^hA~\ oLjJI 1jj& j^ia — O -o O ^ 

0 J_to d)li cfAl j5j tAX^lj^jl pi ‘^- 3 Vj ^ ^ 1 d) 

tji^ J> ^11 A £• l^d (3 —) Cj~^" ^ ^•'■ d1 /qO 1 ^ 1 ^yA d)1 

x»a xlajlj A_3ti ^]U >»A xh jl j\ td)U^a_C^^l J aX- A_plj|j ^ oJJb ys^ai-1 jl^S"^!l (3J 

,^4U 

^ Lis ^j—£j ^j-o>-ljll jL_xSCil (3 ®500 £jl jj t jo*^Lj\j (3 iS-^b ^jJl j!j>^1 

A^CClII A-JLaJl ^3^1 ^Joj tA^o-LaJl ^3^1 ^j-o ^yaJ3oJl ^Jo C^o^- tjl^i^l oJjL JoJ^ 

1 3^ ^ 1-a^iJ 

• 3^^ ^ l-^ IC' 0 J—i. l-«jJ 1 ^7 boj (3 ^ 1 ^-aJs-A-w*^ 1 Jw^to 1 1 

o J o>- 4 ^dol 3^- 3J-s^a3--l A-ol^ol ( J^£=pJ t(— $\j2S^S] A_) JJL*-a A-a^l^a (jJJjJ»o JJLto ^-«jJl d)j 

Ijjb 3^ dX^ ^a-Cd^loj tJo<^L^-a ^-al ^to tAid>- d^ 2 ^-* (3 ®AC-ljj JJLP 
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cUj ^IjVl ^JjjjLlu) 


aS^j )L> 6a_)ja }\ 3 cao£L> fj-p> ^ ^ ‘Legume (^o»^ aJ\) OjiJI jUciSll 

.oj)j-\j>- AjLl AJL*Jl L® “ > y = ^~j o^ 3 


o' (J-^ '.L_toj ‘Budsports s_^iLk]' s_ybl_k 3 -^Ato_ r *AJ' oLi j \jL^4 Jaa^-j 

L^L^- 3 $_ )\j\ _<oJ' (j—^ ^_ ' Q ^^~ \j\ _IjLc >-1 la*> ‘^ 39 ' (jA]U-& 

jlp-sJcl ^c- Lili ‘ 3 j^q^>~\ j\^ s j>\ o^jiN' oAJfc jlitS^U \a^s '3Jj to (3 l£ 

L^LLo 'jL_*j J a^-j ‘l .flJLa l—I^^Uaj' CU_Cjj 3 Si ojiL_LJ' OUo Cj\jl*& ‘^L®^ 


q'lSj 4 0 JQ—&)' 0jfr-/3 iJ oAjAJu 'jLaJ J-aJ^- ° ^4^ '3U .. o\jL*p!j1I 

( j—a oLv3Lv2_S AxL^j U-o-3 13} \joU ‘aLjL OJ^S 3 o'-^.' ®jJo- 1 jL>j '.Ato 

.1-xSvJbj 6^3\3s-i.\ ojL>- ItojLaJJ ‘4 »LjW jL/^ j W*-^' ^Jp \jo\i ‘jilLJ' '.Ato 


SAoA d 4 ajIjLa (ji a' L_jLj>-' A-J1 3?®oAto 4 x'jj AJXj 

oA to ^J_JLa ^}} o' L^J>-jIo (jA_J a] ‘3 J_ >-' A_aolj 0 \j 2 *£?'^-aJ ^\j>s_a' \-a5^ ‘l31j25>l)J 

.A-X^'j^]' ( JjlJLl' (3 Ol^alS^ \j&aLaC''j ‘3ys^aiL1 j IjtS** *)1 1 (3yiaj ItojlitS^lj ^LjiJ'j 
oA to o' \ *5** 6A j'3 CA 5i^]' (3 ®o^'o ‘oAoAJtJ' Ajj^IU y*Ao AA_to y_*xJ' o(j} 

^(jLyQ (J - ^ "**) ^£=U4_5 ^ IJjaJI o' cii 443-5-^1 j JJ-^’ ® 

.li^l^ lU Ia> A^iljAa ooAJb o}^ L^AJaI 

( ^£=u>_) - ol a}U - ^AJLto j r< iAJl oO^® l)J OaS^jj 

Sj^aII I^ja^aI 'J„kj ‘greenhouse effect a_lJa}I s_ yt>li> ^>.}y» j 

OorO^" 


:(Boscia senegalensis) SL^jj -10 

Mukheit - aizen 

- j^2—a - o'a^J' “ (JL®] 1 ) LsAj_^ i} a Aili-i 4_JL»OJl (3 0 AJb ^Oo 

A_J^C-j 0 Ai \__ 4 j} ^j_J ^( 3 "J—"J ^>W 2 aJ \j 4»Aj\a-A Ajj' i(LoIjoj 

A M L«A IX- L^Jx- oIaSj Nj i^A N OUI‘jW^ 3 ^ j_>-j 

oL_>-jA J aA^- L^jli ‘(3j—I'J _aj>JJ 0 j^p^JlS\ oAJb J} AiLsb^lljj caIS”Ij jp>-T IAaAj 

o^fO _^' oW^^' \-*S" £J ^>-^a 45 3 ^ ; JlA' 

A_jLo)jA_»Ao 100 jjC- Oi O^Ajca AoJ^j M (3 SjOtJtJ' 0 Ato Aj^- (jl 

^ <r»>s 1^ 250 ^*■ s ^ 1 ^3 Aw*->* l^ .s^sJ 6^-)3,.flS 
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o_o oUaoca Ailjjli Soj£-**ll A»^j-sioJl AJjJo 0 J 0 JOLJI OL-Jl IjJfc djljLa 




N cu^ oUy (j 5stomata 3 'fd^» 3' dS" 6 020 l$Sd_^ Cuticle 

.3 '0 3 '-A^ - o' d^** ^l^* 0 ^yJud^a ^»«do ^c- O3*" 

^u-003 43d A' ®j A 33-^ 21 oJ to *21 AjA-da I33 Joj Ijdo ISLw^dl o^J oo 

^ j_j qj 3' J —*& •ji' 3'dU 3-* (j^2 -L>co $332 *d' ^ j^o ^ SjJ. ff-lil 3 W*-^ 

j-c- 3 '-^-“^ 3<a ■ - 4 - j\ _^ 9 _6\ ^C- Jj.o -arl' ‘l^JLsJaj |»j-ij ijl ,J-^ 9 j 

1 2 43! j^'3 CJ\ ji^SvJ I3 OOji^Jl A_Jlc ^_oljL« SC^Jl 33 Jo 3 3^3 (*3 0 ") 3d' L ri^ => “ 

jl 433 jd-1 0U0 s-ld o' -^*->3 ••3d*- 3'-^° ojIj 3^ \-tojijjo>- 

40-0I3JLJI3 CjLoj-LI' 3 _ ^ o\_ 3 .' A _ OLo A^_*£>U>- 0 oJJfc Oddo d^ 4 Aj>-ldl 0 ^~ L^Ji-ao*-^ 

4 A_JjJLo Jw-OjJ 3 *^' *di( ^r)g^ OLygLya-H.]' OUo 3 jj tl^iljj'j \jt)jjJj>- f\A- ^Lk) OAlij 

oA-JU-toj 4^1 aJl 3 ^ *-3 j 9 oU3d'3 <-^ 1 3OJI 3^> k>-* 2 i 4 oA]i 3^0 Co 24 jouj 

cMoringa 1 ^Joj^ll S^ l^j 6 *-d' a^JLo 3 °dto 33 3 >~' *^00j^i ® 

. 1 0 jj\^t~ou l ^ ■>. 9 ^^d-O 1 AJ dk 1 (3 ^ l.^ ^.^2 

3'-^-^_^ CJoiJ -_9 3$_" ^djj]' OljyC'Ld.' O^ -^35 A-s-Jol! 1 iaxj 3i 

0j to 3'j 43j—>■' a (S' 3 3^ o^Aj>3dl 0 j to a_jlojJ 1 a j 4 a cS 3 4 1984 a^Lss* 

J> ■>. ^ ■>. > (^ 3 d ' -A ^~>-^] 1 ojCdl o^\ 5 ^ 5 -*d' o«A ^3 « |_^Q^ ' lO^ ' oC^- oJ-^-fljl J ^3 p^y^L<d 1 

. Jo joJ 1 l3\0^-1 3 ®dd' 

Ltojl^} 3— 0 A_oU J aA*jj 4 jj-L_J| A ladjj 'Sowj^JI 0 j\z*-Zj j^S\ \ 3 

.Aoj Js^-I J 3 dJl aL JjJ 4 U J^ 2 S>- \j^\ 

3_oa L^oLoi- ^LjJ^d-1 ^<5 Aid-1 iSdy^Jl j'jj' 3^3 0o'jo' (J'^“ dSj 

^dl 3'-^d(j ol yOd-1 


j_toj 4Boscia senegalensis lJjj udU <uJtJ' Jo jOj oO-Ls^a OJJLtoj 

3^-0 a_^o LO*>do-l oDLto 3^=d .. Boscia angustifolia U yul^y 6 \ (SL^jj Ldodl 

^3“^—-^" 4^J^ A.^ fc \_Ai^ 3 ' ^ 3 ^^***'' 3^-A> 
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cUj ^IjVl £JjjjLlu) 


j-J>-\ LfAJA^i cBoscia senegalensis SL^_> JA>- 3* LS" j 

& ■>. ^ L J 2-^ wO 1 1 *** ^ ^ O - ^ l a. ***. *) t 3 i^A^A 1 (_2 ^ -A*. ^ ^— ■ ^ 1 ^ Oy^ ^fe*^*~* 

.^J~\J\ o lJ^ju ^All j ‘Boscia albitrunca l£=uj^uJl 

^£=u»_} <jA]A] $oA> jlggU a_A> 15 USC^Jl -Aj>- (_J 1 ^^»-Ac- d-^_5 J>3> $j 

.A^ocsJ^ aALsAs*- 

:(Vitex agnus - castus) j^SY - j^SLa^iJI -11 

^3 (^J\j 2 ji^ l— iA*^l3 *A^u^y-flA 1 A«£>A^*£>^ -ll £-Ao (3 o1 o-XJk (—^A*I^>-I 

■ ^yb* Ji A^iso AYScc>-I AJLC- ( JjCLtsi ^J>Jl ( j^a ooJJfc ^JLs>~ 

<Vitex agnus-castus ^j-j^Y ^j^CjwJJl s jl ^-A*J1 oL^lj-Jl cJ^ jJ> j 

(3 A_lA*-3 -X_^_£j oo JJ& j Aj> <jA>J 6 jCj\^a ^AajJl ^C- jpj^j A-o^>5^Jb ^2 jLs^>- lIAAl^j 

J$A^-> A$_*bl lJ 2 _Jl«J' jl ^premenstrual syndrome ct^Jail J^i U Aaj*}Ala 

* 

• (£ -Xjxi 1 ^Aflx>*3 a** */2 xJ 3 *» -•>»s/3xA 1 oj l& 

t^'-A-U sj_L>- ljU ^jo AiU AVitex doniana Sweet AAoji Ul 

Cj 6(_ < )A*-fc*i*'^i 1 ^ c3 '*—*■^^^Al o^^x.***J 1 o-XJb £^^A ^3 ^-^ l-aA^^- a«^_* 1^ 

-Aj aLA -1 

.AjjAi-lj A^sA^l j*l-Xi»eL^A 4(^jl^^!l (3 jY> ooJJb x>Jo 

<A_>jji J} Vitex grandiflora Turcz IjjAijjJl _y>~ ^aAi^-I^jj^ ^joj 

S* « ^ 4 

. uj l^- Aj1 t_jLi»i-i I ^yo 1 I jjt> 1 i ^iji- Ij 

S j^—L SjLx- j_ji tVitex simplicifolia Oliv U ^^SLlJ ‘*Jc^A\ Ul 

.Aj^3 a^-Ij ji i_5j)aC- l&sljiji |_y“ ^2^0 ^3 ^ s> - ) ^“ 4 » 

tVitex payos (Lour.) Merr^j—o jj^—> d ^--^■ij 

tii_b ^yuj^_^7 |»j_oj (jl J_ 3 tj_al$" j»lc- Sj _l L jJJaJl ^3 O^ ‘Cjb-_j\ ^c-1 ^,a> 

j p b. > j a_o Cjl yJI (jb-® t JJ^' *> A_^C-ljij -Jooj i^jfysrd iSj£: lS -^1 l—S^iaJl (_3 jjjJl 

• dJJi Joo Ai^Xj o^j AX^y^u ( j^=d ^3Ajl 
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'•Ojfc ^ Ji ^*aA»Ow*J 2JI *j 'C-*P 1 


Vitex cienkowskii (Vitex doniana Sweet)- Vitex cuneata - Vitex payos 

Vitex simplicifolia Oliv -Vitex doniana- Vitex grandiflora Turcz 

Vitex isotjensis,-Vitex payos (Lour.) Merr - Vitex madiensis Oliv 

Vitex pooara Corbishley -Vitex mombassae Vatke - Vitex mombassae- Vitex 
payos 


- (AFRICAN CUSTARD APPLE) a / Jftl r l £ -12 

:(Annona senegalensis) 

l&jj j_»- tlj ya 750 ya ^iLo (_j SjAJjLL)! o3jS> j^>Jo 
.Lo -^> (_)) jl 2 j jl ojjt -LL*j Aid) y 

ktpollen L\1 ^Lc- *—*L*7 Ll> 

jl C(_Jj AA (_j AjijjJJ ^JiD it jjfcy)! (3 ®jl toA alia* 

£ f. 

o3&3II 3 aJ^II 2I ^c^aJo tAjli oL-Jl 3 

.^JlxJl 3 * Aj 2 JaJ£- 3^^° (3j l 3 Oji-?*-**! l oJJt A£-ljj CA£>n^- A$j 

3 ^A_?tA_^_13 (3^33^ 4_v^*^Aj>- Ul cAja]jA- 1 oU>-^J3Jl 3 1 oAJfc p-LL ^Aj^CAAi 

ajaI^A -1 oL-LgLj'j lice J-3LSI aj>3SU 

:(Anonidium mannii Oliv) - JUNGLESOP -13 


Oj —J CA—^o*- $ 1 -L_>- A^3^ *b ijl co ^oLJJ j c^Lol 3 ^Add 3 3 -®-*^ cA-JLao yy~Zj 

j\ <0 y—> 1 La 13 ^ 2 ! I 3 3s^ nJlII ojjfc 3 ^ ciAJ3oj toUl1^>- yy^ L^*- s aj>-1^11 

5 3 ^ <*j 3*3 Uackfruit C^^ji£==aljA-l S y>y> jUj y^ ^JUdl 3 

.Artocarpus heterophyllus ^j_Li jJLa ^ L*Jl L^_^l tj__*_Jl a*j^ aj_^Ji 

3 _^» Jackfruit a^_^jJI cajI -l_Sj cBreadfruit^s-^-' j'-A 5 ^ 0 jjb jU a^j 

aj^j 3 JUNGLESOP s ^ c j^~s- 3 _^-ll 3 aJIJu^aJI aaJJI 

^ sojjb 3 ^=*J Ija^I 3 I ^Queensland ^ 3^3 ^' 3^3 33 

L^ili Ail_ LoSjj* _11 N L^jI LS^ tAili-1 a 3« jl Aili-l 3^ ? UJ > 1 (3 

.Aj jlgflll jj^lj^a^l ^^^a^SnIU AjU^*>U A_*ip 
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:(Ebony trees) S jxm -14 

Diospyros species, 
.Ebenaceae aJjUJI 




jiji ji 4 j\j 


ill s\^-\ A 3 )& (3 J> J ) 4 '* * A L r —to»- (ji 

$3 *AUs >3 (3 t> —*■ '** •>• (J (J jQ*/ 2 Aj 4L«S^ 

.fl>JU tiUj ^lo ^ 

£ £ f- f- 

^lJJ 5o.Ljs> j 2 s^JUJI 3 o*tyi jW 5 ^' Cr° J* Diospyros kaki ^Jc^A\j 
3j 4^)g^ ii 3 3 )g> 3^ j*j_JI o y*JiS\ ojjb 4persimmon jl kaki 3^' 

3 3 ^—" 3 *4 1 (j^)gi**Ls 3 3 ^' Jy ^j o\jN j Ujjl 

.UjjIj oA^-ed.1 OUNjJl Ji Ub^jJov^J ^aJo CA-o*- 

•ut 3 *® j-+ 5 ~* isS _y 3 l 3 \ju 3 

Diospyros ebenaster 
Diospyros discolor 

^ iajua _^-U Jli-1 3^ ^-3j 6 C l yA oj\2j ^oIjLa 3^" (£ 

^ -.111 jA 3l ^->^’ ^ I-oaJ 1 jL AjlIsAJ^ 4o1 (^jy° 1 1 AJk ^_o\jL£ 

.3Jj 3 J^Lkll 3 carotenoid 3-JjjlS" ^3 ^ j^j lycopene 

^.A.*—i 1 ^ V.s *i<o ^l <v)Ls ^ ^ ^^ ^ ^ ( 3 ^^^ ^ ^ l—^ 5 - 4 a» 1 p- 

4_AA>- j*As*CL^5 l3 4^jJ*c3}U *3li 3cw? 133 31-3 3^ 

4_C^jj A_JLflJL>- ^£a1( ^J&LJ' ^3^ ( J^=l! 44^33^ 3^^^ 0^1 

3 - 3 ^ jy 3 ^ 4 a_sV 3 -\ 3 ®0jjb 1 Ai 4^)3 3 ®0 jj^ 

• 33 ' dr° 


J — 4 ^yv2_i-l jLjtS^l 3 '— ® ^y ==Le *-t 3 3 ^ 

cy* j 4jj aJi 3 ^ Ubj litS^} ^y^=u_jj 4 a^3L^ji 3 ^"j ^j-^3' 

Ub j-*^i ^33 > ] y^ > ~J ^jijA-Jl (jAio (J) 
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t- 

,*t2_Xj 1 S>j^>J d J^-a' Llju j \ djuisj ,j^jJo il S(jj^-rajj 

.Diospyros lycioides S_y?aA ajo^ i_>bu<sl dJJlxAj niJJi 

^*hJo jLoill ^y^raJj ^!l JjiabJJ ^_j 4jo-^ (^ujJLi'il) (^Svb jL»J 1 _d-laXjj 

jjaUil tj, J^Lli 

JACKAL BERRY -15 

liLSU^i a l .o L a tevergreensy>a 4-1 i_Jta ^ 1 ^ \ ^jA A^»J>oi? 0 

«• ^ S- „ S- ^ £ „ fl. 

L_£j15j o oJJt> jV+5 toljU&jl (JAjIjL&j tAio^a IjUbjl W*-^ 

persimmon 3^3 'jUj j 3'333 ji v^A' ‘tannin V^r° ^J^>- 

^^o 1 ^Ajo N 3 oLio 3 3 ^ ^l3La^JJ a^ojLl^ o o!xjtj 

.IjjJl^ ja^Lo 300 

:Diospyros lycioides 

A^Jlc- i o x \ l»XJk LJ*L*1*^*3 4 -Xaj ^ l.^j3 i ^7 3oj^ i-X^J \ Aaj 

3 £ 1^ l—0 ^ _£ t—^ l ^jA l^J ^ ‘ \j^S^ \ i Q ■■ ^ ■■ ^ 3 

(3 A_*2^«J3 

f- . f- 

! O^A ^ 11 ^ ^ ^ 1 ^y> 

Diospyros kaki - persimmon Diospyros kaki 

Diospyros ebenaster - Diospyros discolor 

D. mespiliformis- Diospyros mesipiliformis 

Diospyros mespiliformis - Diospyros whyteana 

Diospyros lycioides - jackal berry tree Diospyros mespiliformis 

Diospyros lycioides - Diospyros kirkii Hiem 

Diospyros batocana Hiem- Diospyros chamaethamnus Dinter 

Diospyros pallens Thunb 

:Parinari excelsa LJw-*S 3 ^jUjjb -16 

.^JU<2_xJJ Aal-1 v3 l^-A.t. a-1 ijl 1 tj —^ *}U AaLL w3 4.JLS 0 JJtj JJ joj jL>J (jl 

CU—^>- J_?1j^X _L^lj Z—raf IAjIxS^} ^^=)i SojjS> Jjjoj 
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cUj ^_\jjJuuj\ 


La-X_XP j\ ifi-\ ^_A>1 j\ g-^yb-JJ y?yCo LaJJLP ^plyJl ya o j\3j LI API oy>*_<xJ 1 o JJ& J^>- 

oLajli^o _a <3 a_Jw^j y y ^3 l^pLijj A-$-*.p 1 y jj.xA -1 xiAJo lLL y^pyj y£- 

.Ay LJ1 Jjl*JL oy>*jLl ojjb jLS^} ( j^=uJL (j-^j •• ili^iL iSj_y ol {^° Q }j < *LjA?s jo-xJl 

:mobola ^yjil 5 yxJ* -17 

J^-3 1—£jl oy>*_*xJ 1 o jjfc yP ^SLo La t^oj_P yaj C^jS"A^-L^ LbjijA jj o y>t_*lJl oJJt ~j[*J 

.^Lis U x^s- jU- i_~^- j ov' cjj^> jJw£ ‘hissing tree aj&jIxU s 

Cj\js\j j-Z, LI 1 ^ L ) i L-A L|^__L c 3 L~~^~ o1 o L-A Lc^ ly 

.^3 vaxU ^cLvoj N L^jLicPl <j\A (jA]A)j $ajj.L^ tll y^JLiLl 

:(sand apple) JL>^]1 ^Uj -18 

Parinari capensis Harv 

(jLaJI) j»jy_^1 y* ^C-y^^L j\ ya 0^-jjL^a lyLsPl C^OlJJ £^-Xj>- *^L 

(3 ^J-Jii <jl yLLxj jLiAl (jN $(jLa^LlXj 0j\2*JlS\ o JJ& CyXO a5j .(A^yj^l 

•y>jJ' Lr* ®J'- 4 J' 

yLx 30 (jl y_£=UJ>j iA^LajJl (jLS^Jl ^P ^«Jo (jl ^)‘~~ =>< *}J CL-^Ll^JJ A^jll* oy>s_<lJl oJJ&j 

Jp 

:rough-skinned plum -19 

Parinari excelsa Sabine 

O-X— & "W A Lli LLt -pi ^X_Jo L$jL 4jL^JJ 0 y>*JtJl oJJt ^yLj) (j) AAL^NL 

.ajj jcA-1 ( Jjl*J1 ^1j3xx_^L L&jLS"} (jLLo^lL ^jL jJLi*j j toLi^ll a^_*_*^ s 
AjIj C(J jjjjus (J jIzj AjIj a AjI yaxU ^JLii-L 

cAjLLvQ— 11 Jo-X_1. _1 A_jl j t^JLv2_jJl Olj^l ^_Lo Olj^-L i^3^Ajyi-l J-^lyLL y Lj N 

• L jA? (^y-1J 

:Neocarya macrophylla - “iLL^La Lj^o 
.Parinari macrophylla *>LLl£jWj^ 5 ^jo oLJl 1 jj& jL 
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:OLd! UlA Sj^gL (5eiL*tf! 

Parinari benna Scott-Elliot- Parinari campestre Aubl.. 

Parinari congensis Didr. - Parinari emirnensis Baker. 

Parinari goetzeniana Engl. 

:Landolphia Li !-20 


!-l_j ‘1900 j»L*J! 3_Js J?l LU i (jJ! s ^ s oLa oj^ 

j! dLSi 3 J! j ‘(Hevea brasiliensis) 4_Joj!_^J! s ^ J=lkU 
1_jj! 3 (j_<>^=u 1 _^—2! ^^=1! s3 oj\jt- 3^! LaJjjo^Ui s 

3^" * ^ ^ ^ g w_! ! 1^2 1 d?'' 21 i . ~ 1 3^2^ ^ o ''' ^ ~! ■— i c a a 1 

.^Uaj 


3L>- a 1 _ JT ‘3—^"a2-1 _ «3 Iji _ *j ij oLa ^jU tJpUall ^Lj! 3i AiLihlEj 

.Landolphia hirsute 2 y. Li!jjJh 1 l-LuaiII 

oLa jLj (j! LS"" a^-!/ a^-!j oli IjLj! SjjsLtJi oLa ^cooj 

Sjti! 3^ -Lsl^- d! 1 j‘~=> > ;j t^jj^ieL! iLli 


* 3-^23 _ ^ aL<2 SjA^-2! oLa jUS3 ^Jo 

i?Ual! O^o^L (_9 L-m±»\ jiasu 


Landolphia florida Benth. - Landolphia senegalensis 
Landolphia capensis Oliver - Landolphia kirkii 
Landolphia heudelotii - eta Landolphia owariensis Beauv 
Landolphia petersiana - Landolphia ugandensis Stapf 
Landolphia buchananii Stapf- Landolphia parvifolia K.Schum 
Landolphia calabarica Stapf Landolphia dulcis 
Landolphia hirsuta Beauvois 

:false yam pJ! jl - Icacina (Icacina oliviformis) Lu-l£=a 2 -21 


dcacinaceae :2 jLJ! aJjLJI 


.Icacina oliviformis (Poiret) Raynal : (jS Jj 2! y~'i\ 
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^J-yQ..,-) ( J^=UkJ *^U AjA-Ly^ OL<aI jijAjJ 1jL*J ^XjJ U—*L*jljLo O^AJCy^ 0 y^JZj 
• ^ (^y l rf iAp^* ( o1^11 o^y^ < **. ) 1 ^3 *^11 ^Vy^aA 1 c_lAJo 

p. p 

-A a_aj ^Jv >- ^l_jl oJ *J *LU ^3 W*-^3 L^JcJa^J yJo tSjyd\ ( ya <La j-flJl ly>-) Jy*J 

(3 ^ |*j_flj (jA_Ji -L_3 oj tL_^3 Zy>-jl\ ^X\ (J$\jS\ ^yaAj^Co tl^Xj*^Ly^ 

£. p _, f- j# S- 

(j j_j cA AjojI (j-^N 4^>* ^-^23L^ I^jL 6l3\ju>JJ o oJJfc 

oys^ZL _11 oJJfc L^“^J t^'J-aSjNl \^La oj\s^-ZiS\ oJJfc ^lajjl ^Lo 

diJi oU_y y_^J! L^U_y oSl ‘"false yam" y-olSLSl ^J\ J\ s 

Ji-^\ -A_9 hx oLj Oj_^ oL_Jl s-LJx' o^ £-* ***'' oL_Jl 

t, £j-£- ^-s bj^i\ (jl 1^5"* cl3Lu>JJ j*j\JLa olj^^3 $.*J1 oLj a^LA-I ^3 

c^U—dpjNl o\ a jJi}\ y—A ^jyLU ja j^I (JljcL^Jl (3 OL-Jl 1 JJ& ^ya A>Aj] 1 j IxSCi 1 ^ol jJlS 

-4_ol-cJl AX-1 j^] 1 l_Sj^li ^3 jjJ j£S~ Jcs-1j]l jlxSv^l ^-2 j__^ i _^C- (_jj 

Icacina oliviformis - Icacina mannii - Icacina claesensi :CjLJ1 11& l3Lu^1 

Icacina guessfeldtii. 

:Lja-jjL>- -22 

. i 4 ^Xamj^^os_3 Ljll^jIc ^JL jii\ <Jc^A\ Garcinia livingstonei 
.Ulx^f-U Ljll^jIc <Jc^A\ Garcinia mangostana 

Oli l_ 

•Jj^ yl^^ya AyLxjy l^jli (jA]uJ a_L^“ 

a IjUbjl ljU^.1 dJJUjb ol tDioecious aJos^JlLo sLjl^U-1j 

oly_aJ (di—li z _XJ L^Joy^-J oJJb^jLaJ L-Ji^a^- i y C ~~ =i< *}J toIjUjl J-^- 

. a_Li^1? 

yjj-sJaJlj tair layering ^j-iA j^_JAj ysb_^l 3 ojj& jbS"} 

.dJJ^jjAJUUjl^} j ^ J O J >y tgrafting 




cU) ^SjjJuiA 


314 


0^ Is <r»~ ) Ltoj^J^O 4 L * X \ O^APt <xi .C- l ^ <y 1 C- 4—1 ^ 

( j_^=J (^i oj*^ ,J-^>- joo jjaJI ( Jjlxjj oLl*^ 1(jl ^jc«j 4^^jo>-*^lSl 

lIJJl^: La Ijj Joj IjLo ^Joo ^ LjLo^jjLl)! jLfsJyl u£I jLfsJol (jA]L_to 

‘Lw^Jci-l jj -L_JL (^Jo 4 jL^J aJl oJ^j ^eoo jj jJlJ 4 ®I^SjJd Ajo^ll 

.sexual seed 

oj to ( jj£=u»_U 4 ^5>wajJlj lJLi^JJ ^Lill oLLjJI y> Ljjo^LA-I oLi (jj 

.Lfljoo ^/2Q~ 1 oliL^JJ ^J-s-Loio lLJ joLlj ajsx^^IS"" s^aj?^iJ 1 

s- s- «■ 

^y\^-j>- i^t\ _Ll<o tjl_toj jlj (3L)j4 _Ljo^*jjL>- 1 sap o^ j^i*A .1 

1 <vis'>-1 x^ L**** L^jL ^s-L—3 jL -1 a. L * x \^L 1 o^Ai^x-*x» ^ 1 L^° ^j ^^j>o jL^^ 

.^jl j^-IJ ciilLS^ A^jLLa SjOt-iJl o JJb (jl UT 4^jLs<al' CJ^- 4o jJLa ol>j: 7 4 jLL yaH 
( j-* j 4 ( j5" 4^i-LvJ? IjL*J ^Joo 4 ^ojr^ W 31 ^** L-^-^LlSI (J-^ oJULoP 400 y£- cfAlL-toj 

Ia^j sja^JI ojjb c^j jJ j iGarcinia kola ^jS" Lo^j 1 0~j\&X*uJ L^>-0.u^ l^^ 1 1 L—9 1 jOguM 1 
tCola mtida 1-x.joo o^1 j*^^ 4oLl*-^ L&j^-\j i 

. O^A^ <**11 1 OJLj (Jp ^ 

l 4 Li^AX^A-LJ 0 J L/2^ J1 4 —^ ^ ^-ou\ 1 ^ ^ J^eL*xJ ^L-I-Ol*jj l^-1 (^J l *iQ C-1 1 

J^Lt^oJlj 4_slLJl ^o_<o ol_jj5^ j_9^!I O-J 2JI (3 ^L^_olo |>J^iJL^J 

ojl ^ _5~^ L-o—J^o 4 |0_d-i^*_J jL^ l^A] J^_S^ fJ^-JL,- >.j CAjijJ-ij 

s^Li—a \_^jl US’ oUujj<ja-U s^Ua^o oLS^II oU&j tBiflavonoids jj^j^j^s^LiJl 

_jj S^U= «j tbronchodilator CjUv 2 ill k» «yj tAntidiabetic ^ J1 ^Js_j l 

.Antihepatotoxic j^SOl 

:LJol*cjL4-I 6j*JxJii OljUtfl 


Garcinia afzelii.'SjSOl olJ 

Garcinia buchananii 
Garcinia buchneri 

Garcinia cemua Voahandrintsahona 
Garcinia conrauana 
Garcinia gerrardii Umbini 
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Garcinia huillensis 
Garcinia kingaensis 
Garcinia ovalifolia 


Garcinia polyantha 
Garcinia wentzeliana Mogola 


:(Vangueria) -23 


(Vangueria infausta) 

^ ^ Aaj o-Ub t ^ c^j*udbi A^^^ IjLS ^oj 4oo 

UjjJLS 0 jJk ( jS > aJ*-Lv^> ^C- 1&jL* 0 ^JLo (jl ( J^£==U»OJ 44jU2J jJS 

UL*-*^ 1^1 Joj^JL^N C^- o^aj?-sJL] 1 oJJfc jL»o L_JLol^- ^==2uS\ j 4L-Aljo (jl O 

^ 4biUj—^J —0 JJ& Jo (jl UT 4 ^X-L-*j 12 0 j 2 ff-U.1 ^3 W*^ 

.Styes oy*-!' i jo-jJ- 1 ^bix- j yja e/ 5 ' 

l 3U_*pl ^C- A_bI\ oljLdU okflj AX-ljj -CX- 1-L>- Ajjjj-si aJ«X- jj} 

^ .sb* 5^1 . d 1 ^^b*->f~ y^b^d LT ^a*> x)gbi ^\x- •. ^biboJl y^■ y 0 — 

.A^jJail ^X-jb?Ojl b$-L>-£- ( JjJl A^SvJl 

:Sjjj?OJl sJlA (OLUssl jiaaj 


Vangueria infausta 

Vangueria infausta 


Vangueria infausta 
Vangueria edulis 


Vangueria acutiloba 

Vangueria venosa 
Vangueria madagascariensis 
Vangueria apiculata K. Schum 
Vangueriopsis lanciflora 
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Vangueria infausta 

:(Strychnos) ^j^su^LJl -24 

S-L-jyJ Oj-^j H—a Ijo (jj-^ ^^4_J SJ-jlS ^5" *}1S AjLLw3 ^JLJ O' ® j>^\ ojjs> jLoJ ^y^ra^j 

.Strychnos spinosa Lam ^jJ^raj JL^, Jc- 3 J 2 J 0 M _y>^\ \1 a 

S_X£-1j u31jU^l oAib-ky iQ^)a.,.L3 ^3 — — ^^JL^=ajj03' 4£-^jj -LaJ 

ojjb ^yo 

Strychnos cocculoides, Strychnos spinosa, Strychnos pungens 

jjyjJL^rajjt_ uj i_aJC* 2 _H s-bid_-L) '-)^>- £ '_bjla olyt_aJ S^yaOlJ' ojjs> jLO y^ra^aj 

tL-^laJi L-LAl 5_ajLlaj ioLj jLaiJ a_a jlL* 1^1 Lif t(Strychnos spinosa Lam 

A- A- A- 

o' (JAjj\j' 3 o-Xju jJL^==o^LO 1 jLO ^Jo A)' (3^ ==U ^J 

0> j—^ l/ 2, ^ Qj f _1 1 0 ^ jijJo (Jjljo 

jjlp jjaJ( ^N fLJ' 'j^> 0 ^=^ Strychnine oy^=^_/-2' 

• 3 * \^ O*^ N AjU iliaii-l 

^£j-£- \~£ ^Strychnos pungens oy^==^_/-2' S^j-^ lSj^ Jp' ^3'j-^Sl' 

o' 3} o' a«^_$A^A 1 ^^s/2'x q) j cbruisme ^ ^o-' 

^jJ_21 Oj J 3 _<oJ' oJ._ to (JjLo ^ i^jyA^S\ ^uSji .1 ^JJfc 1 ^Lo oyJLs 

1_2\j>- ^j_^- oli oAJA to*2S2ioa a2 <Aj^jo- 3} ^ ^a-o-^IjA-' ®Oj-^? 

jp Ijjb s^lr° (j^ 3 U^jijJoj LtojLdj l31jl*4?1 J) 

. 1 o »^wto ^.a^j 1 1 «X9 (^y V ■>. o^jr^ * *, A 1 1 l.-^-1-C- ‘_P 

^ J^Ll^ ^siaJo ^ Ltojl^o (jl 4 ®oJJb ciA]\j-to ^ 

( j-a A_ajjA? J} ^tjU l£AJaJ ^Aoli CU3 jJl (3 W*^-^** ^ 

.oJo- 1 j Axi^ Jj-s^dl LJlki ^ cu^ tjLiJl ^23 synchronize o' 

O-^J tjij jJl aL^' \jt>j\z£'\ LkS”" tAjj Joi-1 aJ^xiIjo o oJJ b xOj 

. o^ -X^AJ 1 lO 1 —X>- -Cw^2 l^j ^ 1 00 ' 0«^>- 

o-X_to _^fCoj cljjJL^i jj>- ^A-j5^ 200 ( ^yo \ oJwcA- 1 LOjijJaJl 3 oJo-1o^X joj 

^ *A' flX<v <a;\ ^-/Q Jw* 0 - C-X^l^Co l 1 oJw«-^l Jw*^>- o 1 
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Li-Ui) jj-&\j ^-ul (j y <==£ 3-u^>- l 3L^>1 jl US cNitrosol 

i_-_UaXj 1_ «JLlj 4A_j C-ljjjll y _a j_ C-\ 3 -L_*j jl_^r3xj} 3 1jl* 3 -■»)ol 1 yS- jd>*jd3 

.3;jJjj ojJJ o jjk 4_i*^i2 Ao»lall yS- jd>*j3ll 

:(Strychnos spinosa) yuy£=oJL m -25 

4^31 _ idjdj A _ ajUlU Cj3j3u)1 _ a i^J ‘LjL Jl (3 (jjisbJkl 3 tA^rajLi oypyj^ 

A 5 ~U 0j^»5jSJ1 oJ S> jl aJj (jj_^=ajj 4^}La3 33 3-)jJ 4 aJjj 3 1^$-3 lfl>j3j ^vhj l Jkia^jj 

^j._a lja,„ 3 jl_»_sJ\ ( y£=d joJo jjl Jj S.iL>- o\J5\ j»l->i^CUulj 3iUa3 y^rru-J "3j 4 ojJL> 

iy.~, _1 1 <_a-Sj-'® 1_ibjdaJ jyJUBj Lbjyjoj 0S-3- .. ^-ahjo LaJJX- 3 '■** g>i s-31j 

dlij JjUj i—jjtf- l _^*jo 3 Ja] ijll (3^-jJk\ IS ^331 

: yJy£r=L>JL*j ]' J43JU 

Strychnos cocculoides 
Strychnos spinosa, 
Strychnos pungens 
Strychnos innocua 
Strychnos cocculoides Baker 
Strychnos spinosa Lam 
Strychnos pungens Soler 
Strychnos madagascariensis 
Strychnos innocua 
Strychnos inno 

:(Uapaca kirkiana) ULSLoly -26 

o \y^J^. 1 \ ©jjb i aato- 33 4A_d-C>- 333 ^a 3 IjLLi-i S oj Jb ^Xtj 

• A^dlc- a^s3 3 1 ■*• yj-a /^T ^-^CC-O^a iOak Ja-.-Ji t 

l ^rlal«aj 3iUa3 jaJo lSUa) £-A JjS^i 0*hjo 7! S1 0 jjtj j3j (jl 

.Ethylene (dx3dj')!l) jL3l jj-*^ 

4Ai3-l A^-i ( jj33U 3 (_)-^-*3 ^ya SoAJSj y^=uJo -CSj 4^ S .o 1' SoL&j 

.AaJa3 3^311 3 -C4>- Jj$3L5 3 33lS 
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^ 3^1 _oil y_aoUaS" ^euJ L$jl c£' 4 ®iy><ad 1 ojjfc ^3 Uajldl 3^jbU^ 

.aU ^b Cjlyji.1 yjy?dJ ^L*2 j oldl 1-kfl> jL*jj tjldl j»l*Jl ^3 jLdl ya l_e>- JdaJl N} ^cuJ 

:oy*Jkll 8JJ6 L^lJUtf 1 ya 

Uapaca kirkiana - Uapaca heudelotii Baillon 
Uapaca nitida Muell. Arg 
Uapaca guineensis Muell 
Uapaca lissopyrena 

:Detarium microcarpum - (Detarium senegalense) j-JJbyCa-* j»jjytxj,s -27 

j\ _«Ji j tj— ^ *}IS ^JLw3 j\t- yi-1 i_U-*2j t ( jS" ”}LS ^JL«3 i_ jaJL*2 Soldi 1 JJtj yo o\jaJCy2> lidllXA 

o-i_#> o' (3i “C-djO! Cjl_aljjjl (_3_Cs-l CykS/1 jJjj lAUyl» O lyjjJ yjyyedj AjLL* 2 oldl 1 !xj» 

j_C- 100 Jj$" Ui *—■■^r > ~ SA^aOy'i/l e^SvJl Ayj ^C- C yuabcuaJLi A3jy*_a a^5"U yX-1 A^S\flJl 

•C (_y° j*'ytda 1.000 i Sj^~ d-a 

. ~y _a 1 _jy t —cut a ^11 13 y Ak*^ A_*_aJ^y 11 egume yaj •.—j do y& ^_*Ld 1 1 

j ^jd -1 yy^-jyadl cu_yilj 'i 1^1 N} deguminous aJjIj Sy*Jt ^ Sy?r-dl ol& o' 
honey J-~_*J 1 ^jj-J-j carob yjjyJ-lj tamarind ^j^oa ydl JU- ^ VS - L^jSl ‘A_>yJl 
tsubfamily Ayd tCaesalpinioideae Ayldl aL^aSI Jl - locust 

lil_UaJ "d! I_jjl jl lA_Jj-d-l A—Ojj'iJi J_iL*Jl O_a Jddl OUcLaJ L^jU Wji (_y^ (JS - ^ '-tjLildl 

rhizobial A_>yJl J dy^-' y^yudl cuyila <jp' ^ydsdl <S_^- Jp' -Aid! olb Ulka 

.bacteria 

Ody^-dl _flj l_£jl 1 _ Jb tjd *}LS A-Ll.^3 \\ jjA _ 11 ^ya 0j\5j O 1 0 -C& 

l_1-i_S> ‘~11 ( J_ll3j L^ilc- t_Jj_C-^a A_jU Lol tldLadl ^ya aJ-CUlII 

j»jl_la j_&j t J_JLjJ! "cJjjj y-i^J-1 1A_to jl-JUjj tAfrican mahogany ^j-i')!! jjiy*LIU 

|»-C>CL^3 ‘A_Lot" A^-ly li LjLa_v3 jijjij AjU aUUJl tyiyo'il J^dlj AjyL>^JJ 

:(Lannea) Lp^I - t-cdl e-28 

.Anacardiaceae :d3Ldl aJjUJI 


(j—ll Lftjli A_Jldl A_bUJl (J *j tAnacardiaceae A_Jldl aJjUJI Jl Lo“dl 

odjt> jl_J y ^=lS tcashew j_aS31j pistachio yX^Allj mangoyf-LLl jU^_-il I 4 JI J 
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cUj ^IjVl ^JjjjLlu) 


A_o_2t> C^jJ o oJJt (jl 3} oL-o^l IjlJx- oLi: A ^ o 

l-a^ _(jA-JUjbj toL-slxJl jj>\s5 N l^jl L»5^ c^ilj>- (3 Lo^J! s yjs 

L-oN L^cJLva—Sl \-X to (Jj ail (3 sli-1 3_j ®-*j ooJ> to ^ * 

L_*5" Jj 15 5ojjb ^Lannea triphylla^^Lij y 

^ 

^JL_j j a\ ^j~>> JjL^j Ltojl^} 3 ^ Ala^loo JJfc 

A_Joj-* \jIpx ^>lj oi^Slx ^ \jIpx <3 ^CLJo L^j\ l *5"" ASalg^ o ynJ^\ oJJb jjl Vjj .. Aj j avail 

aJ-L^> jA_i ItojU ijU^l dJJj5"jjjJl LS" ^Hermaphrodite a£J£ 

^ ■>. > |i> 1 £ A *C- 1 ^1 o ^qJ o1 o «A»to A^« c3 ^ ^ lIAI »a} 

.(J|yvhi- JjX-iO l*jls$ , ')l b> aJL^ is J} 

:(Lannea edulis) j*oJ jjo} Lo^I - <j jdl iwJjdl -29 

^j»-J-l dL!i C-ooJo^ 4 j»jaJ 1 ^cia.^ <1^£- ooJJfc ^J^>- ^<>_o 

^ —Liu j tA_i j\JI ^Ja «* 3j_9 sl J *Jo ooJJfc (jU (JAW $AjjaJ( ^r)a ^ C-^- ( j_* 

.4jUjJkl OlyJLC- 

_ a -X xj i < $j^\ o y*-Z> ^jli (jAJ j3 (3 ^>jCo oo Joto JJ Aj>-j 

jpp^wixlJ lil 1 ^ \s^n y J 1 

.A_)j\Jl ^cLi*i (3_3 1 —^-*-1^ Jws^UjtS^ CJws^ljLC' ^C- o o JJb ^ ^la*? 

:Lannea discolor Lo*>U' 

Sjjjui aJ Ax-ljj aJs-^I^j LtojlitS"} ( ^£=w ^Deciduous aJs^L^-^ o y*-Z> 

OUj_to ^<5 

:Lannea acida \j^\ LoM 

J_aj N 3 W^L)J iw-c>-^o tjLaiJl ya o»L> oL-<>5^ o oJJt ^oo 3^ 

.IjjJl^j^^La 600 ( j£^ L^sjlL-^^l 
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L_^juaJo eA )'2>j toLj'^ ^C- ^S'A Aju aJ iaA Sojjt> ^)dS3 -aJo 

_Ll a _oljo ooj. _&j cax-1_ lm 12 sj, _l *11,1 3 3* a>i ^ s-d. l 3 2 -*»2“^ 3 

.Dioecious 


Lannea edulis 
Lannea discolor 

Lannea microcarpa 
Lannea oleosa 
Lannea grandis. 

Lannea alata Engl. 

Lannea fulva (Engl.) Engl 
Lannea gossweileri 
Lannea kerstingii Engl 
Lannea velutina A. 


Lannea welwitschii (Hiern) 
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y^jJl cUj £\jjJuuj\ 


( 6 )&dA 

lJLa^JJ iojUU oULj -1 


AjjaJI (3 l£ CXr^~J^~ir^ ^ C^oJLIj ^jjiS cl3Laj>l)J 4_aj\JLa 4-^JLC- 

0 JsJ-X2o Cj\$J <•y<t^ 1 4jO yUJ :Rhus glabra_^U-1 


cjLoJI 

OLj-lJl 

<4>*^ 

cjLoJI 

c^LajJ 1 

Pinus rigida 


Pinus echinata 

jJu&'i \ j _>1 

Pinus virginiana 

Lo^O>-^A9 y^O 

Pinus taeda 

Li—^ 

Ceanothus 

americanus 

i J^y>-Jtr > cs'-" 

Vaccinium stamineum 

Py+^J**w^ Ld 

L*.* *i 

Acacia Constrictia 

LUS'l 

l« — — i 

Rhus copallina 


Ailanthus Altissima 

£-L«-*^«J 1 

Acacia Famesiana 

UUi J I 

Cedrus Deodara 

jji\ 

Albizia Julibrissih 


Celtis Pallida 

bJU^cd^ 

Celtis Australis Celtis 

Occidentalis 

^*uJ Loo .A.*.**.*^ 1 

Celtis Sinensis 


Celtis Reticulata 

L) 

Cercidium 

Pyl 

Cercidium Floridum 


Microphyllum 




Eriobotrya Japonica 

\j\ ^jL> y?y*l 

yi\s>- 

Cercidium Praecox 


Eucalyptus Gunnii 

o^jr+^Ji 

Eucalyptus Cinerea 

\jyCy^J 
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o^LajJ i 


oLjjJl 


Eucalyptus Nicholii 


Eucalyptus 

Microtheca 

jj r £-=ol^a 

Juniperus 

Osteosperma 

jCjC- 

S- 

Juniperus Califomica 

\*Oj) 

Maclura Pomifera 


Koeleuteria 

Paniculata 


Olea Europaea 

Ojr-Zj>\ 

Melia Azedarach 

(o i Lrf- ! b^ 

Pinus Halepensis 

^_L^-1 j) i 1 

Parkinsonia Aculeata 

1-0lj 

Pinus Eldarica 


Pinus Edulis 


Pinus Thunbergiana 

*jJi i i 

jlAJl 

Pinus Pinea 

ju~)h 

Pistacia Chinensis 


Pistacia Atlantica 


Quercus Ilex 


Populus Fremontii 

LfJjsiJi 

lsVj^ 

Quercus Suber 

^-si-9 Js> 

Quercus Lobata 


Robinia Pseudoacacia 


Robinia Ambigua 

VjLr*" 

Tilia Tomentosa 


Sequoiadendron 

Giganteum 


Acacia Greggii 

<L2)I 

Ulmus Pumila 


Calocedrus Decurrens 

jjivJl jjl 

Arbutus Unedo 

Ojall 
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o^LajJ i 


cjLoJI 

cjLoJI 

Chamaerops Humilis 


Cercis Occidentalis 

Lb \ 

Cotinus Coggygria 


Chilopsis Finearis 

l 31 va jyall 

iSj \ 

Cupressus 

Sempervirens 


Cupressus Glabra 

s- 

Eucalyptus 

Pulverulenta 

JLJ-I 

<J^' 

Elaeagnus 

Angustifolia 


Fremontodendron 

Califomicum 

i sl g o & 

Fraxinus Velutina 


Heteromeles 

Arbutifolia 

OjJall 

Gleditsia Trianthos 

Floney 

VJLP- 

Morus Alba 


Lagers trocmia Indica 

A_> JJJfc 

Photinia Fraseri 


Phoenix Dactylifera 

_r^' 

Platanus Acerifelia 

s- 

Platanus Racemosa 


Prunus Caroliniana 


Prosopis Glandulosa 


Quercus Palustris 

1 _11 

Prunus Cerasifera 


Sophora Secundiflora 


Sambucus Caerulea 


Arizona Rosewood 

jjjii 

Trachycaipus 

Fortumei 

AjA_L^- 

1 
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oU-iJl | 0 ^jI 

oLajJI 

< 4 > 4 b 

W ashingtonia F ilifera 


Viteyagnus 


Yucca Brevifolia 

LJ 

Washingtonia 

Robusta 


Zizyphus Jujuba 


Zelkova Serrata 


Acacia Constricta 

LJ£\ 

l ^ — i 

Abelia Grandiflora 

s- 

IjljJuLol y>~ L^Lol 

Alyssum Species 

1 

Acacia Famesiana 

s ijl±.\ LJ^I 

Archillea Species 


Arbutus Unedo 

c-JJa-aJI 

Artemisia Species 

«■ 

Armeria Species 


Atriplex Lentiformis 


Atriplex Canescens 

^cLU Oj\S*Jh 

Baccharis 

Sarothroides 

fi-\ AJlJLa 

Baccharis Pilularis 

3 j^pnJLi 

Buxus Microphylla 

ij)j^=uLa 

Berberis Thunbergii 


C alliandra Eriophylla 

A+hhlA 

Caesalpinia Gilliesii 


Cercis Occidentalis 

Luj .A.*.**,*^ 1 

C aragana Arborescens 


Cortaderia Selloana 

^ \jj/ 

Cerocaipus Species 

3 ^' 

Cotoneaster Lacteus 


Cotoneaster 

jCmcLUJja) \ 



Florizontalis 

i£ 

Echium Wildpretii 


Cupressocyparis 

Leylandii 

Jyj>\ 
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o^LajJ i 


cjLoJI 

cjLoJI 

Eriogonum 

Umbellatum 

Co y^S\ o^J&j 

Elaegnus Pungens 

U 

Euonymus Fortunei 

Ji 

Eschscholzia 

Californica 

LojjjJlJu 

Euonymus Japonica 

opJita 

Euonymus Europaea 

s- 

Gjj' ji 

Fallugia Paradoxa 


Euonymus 

Kiautschovica 


Ferocactus Wislizenii 

jL-yS’ 

Ferocactus 

Acanthodes 

A^LysoUjL^ 

Gaillardia Species 

^clidl Cj >\ijJai 

Fouquieria Splendens 


Genista Hispanica 


Genista Fragrans 


Genista Sagittalis 

G-oSJ.1 

Genista Pilosa 

Ij^Lo 

Hesperaloe Parriflora 


Hemerocallis Species 


Hibiscus Syriacus 


Heteromeles 

Arbutifolia 

jjJa 

Ilex Comuta 


Hypericum 



djijjS' 

Calycinum 


Iris Species 


Ilex Vomitoria 
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oU-iJl 


Lagerstroemia Indica 

LajJL^ 

Aj JJJfc 

Juniperus Species 


Lavandula 

Angustifolia 


Larrea Tridentata 


Lavandula Stoechas 


Lavandula Latifolia 


Ligustrum Japonicum 


Leucophylluma 

Frutescens 


Myrtus Communis 


Mahonia Aquifolium 

Lj 

Nerium Oleander 

Jioll 

Nandina Domestica 

1 G-^N-yO 3 11 

Opuntia Bigelovii 

LiiLl 

Oenothera Species 


Penstemon 

Antirrhinoides 


Pennisetum Setaceum 


Penstemon 

Gloxinioides 

(J) 

Penstemon Barbatus 

Jj^LuGO 

Penstemon Pinifolius 


Penstemon 

Heterophyllus 


Photinia Fraseri 

LJgo ji 

Phormium Species 


Pinus Edulis 


Photinia Serrulata 


Prosopis Glandulosa 


Pittosporum Tobira 


Pyracantha Species 

jU lily, 

Punica Granatum 

uUJl 

Rhamnus Califomica 


Rhamnus Alatemus 


Rosa Rugosa 

'jjj 

Rhus Ovata 
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o^LajJ i 


oLajJ i ^4il 

cjLoJI 

Salvia Species 


Rosmarinus 

Officinalis 


Santolina Virens 


Santolina 

Chamaecyparissus 


Simmondsia 

Chinensis 

\_5 

Sedum Species 


Syringa Vulgaris 

diUll 

Spartium Junceum 


Tamarix Chinensis 


T amarix Afr icana 

JiA 

Teucrium Fruticans 


Tamarix Parviflora 


Verbena Species 

fj* j 

Teucrium Species 

?yj>y 

Yucca Aloifolia 

Aj> 

Xylosma Congestum 

UjjLIj 

Yucca Whipplei 


Yucca Schidigera 


Laj\JLa '‘LjJis- oULi -2 

Cerastium 

Tomentosum 

vail 

Baccharis Piluaris 


Dahlia Greggii 

UUSl «Ula 

Cotoneaster Species 


Festuca Ovina 


Euonymus Fortune 

Lry^'ji 

Hypericum 

Calycinum 

^\jb 

Gazania Species 

Ljljic 

Oenothera Berlandieri 

s- 

j^uoUjl 

Juniperus Conferta 
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oUjJI 


oLjjJl 

cjLajJ 1 

Vinca Major 


Phyla Nodiflora 


Amaryllis Belladonna 


Vinca Minor 


Archillea Species 


Anacyclus Depressus 


Baccharis Pilularis 


Armeria Maritima 


Calendula Officinalis 


Baptisia Australis 

A_J 1 Ixwoo 

Coreopsis Grandiflora 

IjjLljJJI jS>~ 

Cleome Spinosa 

oIjJfcj 

Coreopsis Tinctoria 


Coreopsis Lanceolata 

lo ^ 

Duphorbia Reneta 

a 

Cortaderia Selloana 


Euphorbia Characias 


Eirogonum 

Umbellatum 

CJo^aSJ \ 3IjJfcj 

Hippocrepis Comosa 


Gaillardia Species 

Eaj’iL*. 

Leonotis Leonurus 


Iris Douglasiana 


Narcissus Species 


Linum Species 

xJ Ml Jji 

Pennisetum Setaceum 

yj&t 

CiS3l 

Oenothera Berlandieri 


Portulaca Grandiflora 

IjjLljJJI^J>- 

Polygonum 

Cuspidatam 


Sedum Album 


Sedum Acre 

p-s^ 

Tithonia Rotundifolia 

Lo ^CO 

LJj-flj Jo \oju 

Thymus Vulgaris 
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o^LajJ i 

OLjjJl 

<3>*^ 

ol^jJi 

oLoJl 

<4>*^ 

Verbena Rigida 

\juoj\3 

Verbena Peruviana 

UUiU ajj\s 

l3\_A^s_L] 4_*jljLa s-1 j^'rz~>- ^Jj-* - 3 

FestucaElatior 


Cynodon Dactylon 

1 

L-^La^iJ jljLa AjuyUca Otlo -4 

Doxantha 

laail 

Campsis Radicans 

o|j 

Hedera Helix 

^bUJl 

Gelsemium 

Sempervirens 


Lonicera Japonica 

A^oljlj l^u^oo 

Jasminum Mesnyi 


Parthenocissus 

Quinquefolia 

\_1^3 ^SCo 

Macfadyena 

VoliSla 



Parthenocissus 

Tricuspidata 



j\sn _£>^1 (jAJo j***j /o3w?l ^ya 5Jo-lj ^j^£=u Ai o 

• o\-*^3 ^C- 0««J1^La ^J\Jl l»Lfc*> t—1 1 Cx° 

.(jAxjl) 

• ^Oj ^ —^>- L—* 1*0 
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(7 )&*A 

4dL%}I <Uw jtlaull f \ya&} I %Jjl ! AcljjJ 6jSjju» <UJj-o 


4_cAjj ^ ‘-=s) iA-O'-LwJI ^JJ> 11 J X-\ (3 4«J_oJ^j *• j j^hA~\ 

l_<k5^ 4o^9j OL^ A_5 jaJJ (pp-Jl) AiLsb} SAjIaU 4_PSPa ^TjjpU lAJo 

L-- i)g~~ sAyv2_ji-l £"j^JA 4^pj (jl 4j$f dJJi ( j-a J A-JCflJ jA jj Jo *A j*$J 4—AJalj 

pl *9^ (__)P_9 44, Q *, Q~^-\ (3__^ • A ■>.9^^-1 ol ■«. )A A * X^sJA L-^ *P 1 L L— 

( J A £__Jo ^ a J-^ ^ ^jlyyb 1 J ^bCsJgJJ ^ *“>• ( j-* ^ lAAS AX'pj ^C- ^^^»«JLv-wJA 

^v _A \ ol * Li <** “>- cfAP-^ O^ p 4^j ^a_^1«-^-L] ^T j ^- 1. i (^Ho ^-o.ilj>* ^ ~ 9 

• 0^J2J2^® l«_^0 p.^^ (P j 1^<.P 1 ^ -\1 1^ ^ l ^ A P.P 1 Llllj L^l l ^ .yOJ ( ^ ^~y j s *u J 

i^S'Jj _P P_a3t.P 1 (_£^p (_^-*Pl) ^APl L^_^ ^1-X3 t^lP ^C- PSPxAA oJJfc 3 1 ^j2j^ j-£> 

CL-^o»- $4 _JjaJ 1 <3 L—Q. iS-Pa P^Pi^_i ^oLPl ^JJ& j^Jo A^pJ^j (jA]p 4p j^hi~\ ^j^JA P-P^JLi J 

P-UA ^IaJLs^ p »X9 l <v ^ > 1 l oS** ^yyOJ ^^jg-<0 ^^ul^Pl ^ lx«J 

.4-jjPl ^jU>-lx3-: M L>^jU LtPj^j 4^.1yvbii-1 (^All jIa^IU Oj^ N 


* * * 
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c 




(8 )£au 

j^LaJI aU^$ j*jj U kuj J$ j-tSjJ jhJ 

t ^ —_: 1 _£ y 1 C 1 _S 1 (3 7^~ *3 1 y^S""1-^9 ^—XI -A>-y -X^- ^ t 3 i 1~3 jLo 3 3 **d ^ ^ -A& 

\Jx_& Jo^-i ii~o~ ‘total dissolved solids (aJ1a]1 aJ^II oLS^il J-^) i_£l ‘TDS 

CjL-Sjj^ a-a-c- Ljj ^ 5 -juj ‘part per million ^ zy>- ^$1 tppm Jl Ji* ^LS oIj^j 

.s-lll Jjr? - ^3 ^tUJ 

j a_j!a )1 ^_ 1 U oLsj;_ y>. a-a-c- Ijj ,Jj^j ‘part per thousand i_ilS/l j *y>- ^$1 pptJlj 

d)l J —* ‘ppt Jl* ^uLi Cj1-A>-j oirL? Cfci e-c*lll gy>- 1 _^ 

dLSlxA iaJLO" (j^LS oIj^j (J%s ppnij ppt Ul t(AJiLyo) AdlyO" ^Us s 
£. <? 

(_£1 ^ 1 -X_<La Lo&' _a^a jiljij 1 \—<JSs-9 $oL_to ^j^LJih oljo*-j A^JL_a^>- aJj'^LC' 

.i 3 a > A_oHJl^ £A^jL)^ lA-a«a 3 ^-a - 5 L«_to'.X>-| ol 3 ^ *L«^>“ 

?L»^OJ AS^^nh 3 * La !i] 4Aol-^' 

ola]' Ho cfJJij cppm 800j ppm 500 o^ La dS/ml o' 

^j_^=»J .. oL to ^j^L-Olil OH O^ 5 3?*Lu03 ( Jj£- ^J, a A,/? a^Jl ( J^a liH-Ll 

«o'j__>- a_>-j^ ^LojijL «l_oL>cLs _1 *^> 3 ' o' o^5^' o' o-* -aj*^ 3 *^ oA)L_to 

£-LOL_Jl 3 vQi -S (3 '_ A *■'_ * 0 O^ 5 Lo. 9 li) Loli oLa! ^(«Uoca 

^__J l ^a 1 C- 3 ^ 1 ^ L_aLs^^ LoVs ^A3s^-^La -\o 2 _aj 

oj^_to oj->l jy_s 4_Jj-Jl ^HaJl olo-to o^ oL-aJ iL.^" (J -^ 3 c 3 W'i J^L ?^ 5 '-^■ 3 
25 ^ , ^-aL_x^*J 1 3 ^ a^_^Ls_3 1 3 ^ ^--■^-^'o ^o' o^*^ s^U=J\ 

• 4j> J^a 

p. —- <? 

a _aJj^tll ^*^LaLl' A^_Ly^o^ o' o^J ^-3^0^' o^W^ ^ 3 - > 3^ ^3e. 3^^ J 

jLjxU Ammunium sulphate ^j_oj^S/\ oLo jS o^_J 3^^4^' 

oLo yS ^3-^.a o' La3 ^calcium nitrate ol^L^a ^Lo 3^ 

• ^^0^»a 1 Lo J$ ‘A w s_LoP^-a o^«_L> ^lLo t ^^.^4 * *-^>.C-- LI, 1 
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A_33.' _La l3jJO jl ^3 AJAjl! 3j'~J-$SCjl A-Jus^ll 3-J& 3jJCa AJLC- ljAS2*JJ 

L-oSs-^U jl \ aS" - A a *3 Jjlo jJi J 3 J A_Lc*Jl (jAJo (3 

oA_to 3 ^_33d A_^_^_i A _3 jju* (J*^L_>- J^a d»a AAolJ A_oIjA^J^sA^II A_a_si 3^jca 

jo 3%dl Jl^j tconversion factor 3 j^- 3 *^ -ua* 5 LtaLca 3 j jJJij c331 

J—LdJ N 3 to 3“^ y>d\ 3ls 3J ^^La*3 3 A_La Jo j ^aJjIj j.^SCll A^-*^^' »Aj>-^ 

jJJ3S" ^j_ju Ijjbj dOOOj 500 jo \ht 3_p^' 3 *^ 3 AJLa ^jljO C-^j>- $liLlj liLsj 
_a A ^^= 3 j>1 A^ij 3j cjl—JjL-3J AjjJjOJd ^^La^l aJ ^^ 5 JaLj 31 

:jw < — aj^jco aj^x- 3 y^ y* oL | 3 ao 3 Sj 1 700 <3 AJLa 33 ° 3 a^a*j 

.aa31 3 ^ 33^_)^3 = () 33 aJ^^' x (>^° 7 00 ) 3 _^^d' 3*3 
aJ, *^ 3 ' cuj^j 1 jw_j»j 3 ^ 33 j 33 ^ j"* 23 ^“^° ajac- 3 ^ 3 ^^' ySy> 3 j ju * ^-3 ' 5 L 

iJbJ'S" ^^USl' j^3 ‘dS/m3 (^j\3 aja*J' 33 33 

= 3 x 700 (dS/m 3 Laa ^ j) 3 a*JJ 3ol>_^S3 33- s ^3 x (700) 3^_p^' J— 

.(^j33) 331 oj^ 3 3oclU 33 3 ^ cppm 21000 

?3jL ^SOl l^s-Ls^-^ ^a^- l-3 ^- 3 3 aja^ 3 a3alU ^3»a3 LiL) j*S!lj 

3jL^a 3^j=^' o'Sj ‘ppm 3000 3 jL^a U aa^ 3 jl-xi^ jl 3 ? 3 ^ 
A-d-jS 3 ^JL/'^ 0 d"*^*"* L» £ ^t^' (3 *Ll5oLU jlj^a J L ^o-Lso 35j c500 

A jlA a^a 1 ^ 3o3^5sJl a3-s^3^ 3>-3 o' (3^ '*Atoj ^LoL_^5C]1 A^-V^l' 

:3' 3^3 3 j^.<* 0 ?-a 

.13dS/m6 = 500 -j- 3000 
700 3 t?_> 5 ^' J_^L*-^ j'5j tEC = 2dS/m 3 j3^ 3° aaoJ LoL^521 a3os^>3' '^1 

?aao 3 jUo 3 3j>cdl A^_a5^ 3^ 3 s fc (' ajj 3 ^ 3*^0 ^_l^o~) 

(2 dS/m) 3^3_^^50l a3^33 33 x (700) 3 _^3' J-^3 = a_3a!' 

700x2 = 1400 ppm. 

.fi-\X\ J«a $.y>- Jj3a 3" (3 ^3U J-a ^J>- 1400 

3 3! I asjj ^LoL _ >r ^53l a3osa?3' 33 ^^ 33 3 _>3 ^“'_ - 4' 3 2J VJ 

dS/m5 j—° 3' 33_^5C]1 *^aj 3 'ij (640) j j^=r> 33 ^^ 33 ol^ ^33' 
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cUj ^IjVl £JjjjLlu) 


_s.. dS/m5 ( j * ^Jpl ^$SC]I coK" 13) (800) Jj>^>oJI 4>*^5 o•• 

LoU dS/m2 J—aJj tdS/m5 yy> JSI 2Jl>_ r jS2l \^A^y> oLa l^s- UjjJ ojK’ 

iJUS" aj_y«jl 0.2fl> (_j ^\^La S j\ I 

.ppm 1280 = (Jj_pdl Jalc- 2*2s iJ>j) 2dS/m x 640 iJli^SOl 24-^pjll 

.12 ;jjiZ *111 ^ya *y>- OJ$" 3 ^clil ^ya *y>- 1280 

dS/m6 Cr^J tdS/m 5 j_a Jc4 S_*Sl> \&A«OjA oLo 2 lx- U*a! ojK’ 1% 

: 32 ^ lols t^Aia 


.ppm 4800 = (Jj_ pcdl Jalc- 2*2s) 6 dS/m x 800 2yl_)_ r $S2l 2J^>jll 
.12)jJL) *111 ^y> *y>- (jJ$" (_j ^clil yy) *jyy 4800 

:2aIt OlaijJjca 

.dS/m 0.01 .sj-x^- 3*^Jail oLl 2Jl>_ r $S0l 2J^>jll * 
.dS/m50 3* j2>Jl aLi 2 JLj_ r jS2l 2 J^>j11 * 

■4_yjaljjjl 3^ _p2l *laj yjyj21 o\_yoj ^Jail *.11 2JL>_^S0l 4_*L*?jll ( y£ Ujfc .ijj la * 

o-X C- ^ppt S^yj ayydl ^3 -X>-y) ^y)J)y*^lly ^yx>yyj^2ly ^-1)$3^6* ^^y^2ll y^^l^a_Jl 

tppm jA—Sjyi -)^>-yXS (_JyjL« 2 -Jly~*?bj«Jl lal tljyJl y^a *y>- i_ill Ji" 3 ^*}la2ll o2fl> y^a *ljyyl 

yys j-A^£- (_jl jxSyy (jl ^Ajij 12fl>j dLyyJl y^a *y>- ij_J^2a J$" 3 y^aljtJl o2fl> yy* *lyyyl S-XC- (_jl 
lx*Jl yys ^y^iXC. (_jl jxSyy yy* Ol^il x32lla jlS'l t(_5ySvJl y~*?lx*Jl 
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(9 )&i1a 

5%60-36>J^bai "AlLJjjjLA* 

<3 a—S j_k^- j— i»j 3 ^ Ji s' 13 ^ i_y° ^34 oi ‘-^ > ~ 

yl J—,j—° O 4 60 — 36 3 —° 3*-s^^d3 cii ( 3 ^_ 3 2 -^ 

l 1 6^0^4J^^ — 11 ^ \ A >*1 ^^ 0>- (,3 d-i. lj JwO-fc«.*^Q U^j 

3 ^—S c 3 y^> \ |^_^i ^tIajL oULJJ oljLui -1 ojjb ^>-^3 t^jdl o\jLi (3 

..oj 3 1 6 oj\o 1 ( 3 ) __5^~ ^ c 3 -3"^3^3 33-^ ^ 1 

1^3 L»j - (j^j^SCll a^o^Aj Cj IjLjJI y 2 ^ Jt? 3 ^ * 0 jp > 3 _^ ? 1^5j 3 ji^>-LJl l^ flSCc' _xij 
J—jLflj J 0 . ^ull 1 J^Jfc ^Ji)o -OJr* 3 ^^ 4^C-L)j CjIjLo j J 

3jfSCll ^"Uj j-S^a ^C- l3lU>- cOljL^i-1 JjJolsJ $4i j)l 4_Jlc- 0 j r Sciy5 Lj>^] j^==6 

y£~ \j&y*3 $4_i?\_^ 1 U^&j ^ 3^-0^ JwJL^oalj jj 3 ^j-^J J-OjuS"* 4 jcaL>- ^Jj>- Ij 3 ^ .. 

?j;A-^-*j jk 43 jj(__pljj oLi J} (j jj^S sJI 4 ^ 0 oljL-Jl Jw>-1 Jo j^- aJjI^- 


.A_ojLflJl Ij*^U)>- 1 OU(j) j5s>-\^\ (J-V-C- — o Jo Jo>- 4 o^Jc>- O^-k^JS 3 AjLskj i^xjyJtkl 

1 ^Lo (3>^ 0^ 6(3^ 4-)ljl-*jJl o^l.^' 3)^” 

:Ol j.Lj>- ( j^a 3)is-lijJ^l L^cSsJl 

.(Jj_>A-w^S” 1 (^\j ^J> ^A^oLjJI A-JiLl «W?L>- Ob-xj o 

.(J^SCll A-w*Sl (3^ ^y^U ^J^j. Oy\^sl~\ oJJb (^ y^~ 

.U*iUi-l (j} (JJj^SCll 1 (^\j 3 Awv^li- Cj1^w 2^3 L^Ui-1 :VSJ\S 

(J,j_Joj A AJjLl j»lJj>tX ^i\j 6(jj3!l oj) L4-1 -\-_aAJo (^ oA3j 

(3^J“^ 0 3* jl^CO L»S^ y^l (3 ^yd (3^1 Jo 

-yC?^ (^| 3 __p^*^ ^ ^r -v f ■<-> 4 5 ul 1 3 ^ *^ 11 3 (_j^ d, ^ k ‘ ^ ^ ^3<iJ lii 1 ^_J ^~^ 3 ^ 

.L^xosj cj\jLjJ1 (3 

3 } _ (J—Pj 3 ^ *-°W“ c 3 i-C^ ‘L-£j>y^-\ il^ 3 ^ 33 —'° l) 3-^3 

CjI jJ *x» j5j£~ y \ (J -^- 3 ^ 3 ^P 3 ^^ 3 ^*^ 4^ol jJtJl 3 ^ jr 4 ^J jj-S Cj'jjL j' 
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cUj £\jjjLLu) 


^j^_o La ( J_Aj t L*oJj j\ (J^>- ^JJ c3 lV^ai (jj^rpj ^ ^Jp 

.oLJ-l tiUs jllyfcJ ^ j^lsJI ^ «\L». > 0 jn • 

I^Jo-L-xj Oj^LJI J-_cOl—jLo Ajco 2_> ^C- A__>ljJl 'JJb yv^lsL (jl ^ya 

oli ^Jj\ ujj A oj (jl Jjj_JL> j _j 0^ (j\j£oLJlj j ( JiLa ^Loljj 

_a jijS^A-U UL>ywo ^Jo (jl l^Ss-^j 4Ajlj)jJI ^_L*_> 

^o \o» J^i (J-^-^ aJx- oj\jj j£=uj tA^JljJl 1 JJ& ^l^Joj 

^j-a os-LflS"" ^5" 1 o JJfc> o JoaJ»- 1 ^J,j- 02 )! A_fij^js> -OIjUjJI ^j*a ^CtSC) '/ ^ * J} ^ ^ 

AX^ljjJ (j^Laj*}Ul frlilj ^QJj.i>- J} Lo2->1 ^£J^j ^j £ -r=i^\.\ ( j-<»-3 ^A^oc^JaJl AJij^JaJi 

.A-ol JotJl 



$l_Jolj,j A ^JJL$«aj ^l_Jo^!l 0j\3jj (J j^2S>x\.\ Aoijli A^ol JX- ^ojLo2j>- OlJ CjIjLo 

(^l_j CU-^Jo A_fij^(3s-ljjJl o^jJ^L*^a 0 JJ& J c3 0 

^ l I i, A 2^j1 i> ^ /.S^j CJ^-oJxl 1 Aj2oL—£ oJ 1 (Jj |j)^ 1 ^ (_J^J>^ Jw*-*x*^ 1 
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4 a_> jJp 3 ^yb_*_J i ( ^__p i ^—Lx^- co\jL_ull ( jy^ ^ 331 ^A*AL> A\sjz>j toL-Jl (3 l£A ]1 

• l»^ A A ^S^X) 4 l l (^4 L 

:(C 3 - Plants) <jj_>_^J 1 aJ; 3 L$ oIjLj -1 
L—^l—o-^_& a__Lla! y .. ^ L L^A 1 ^ 1 i^y° X 95 -Xj^j L® 

3 * y3L>d 1 ^—A j\ 'a. XJ ^V —) 1 4^y«3^l )g .Al^ 4^ *^ T » 3 3 4^ ^ ^.O^A_] 3 4^4^<.sA 3 ^ A - ' - ^ 1 ^3 

l_)*^J>- 3 (J_flj^ Oj^a] 1 _iLA? OLiLjJl oJJb 3 0 Jr 1 _^^ll -Xy*c3 1 c 3 ^ C^-yylj ^ .4-a^Jk,l A-yC-ljjJl 

y—bj yvM _Li -1 ^jb^L_>- oLa_ ( jy^ ^uoj ^oL-Jl Ja*^lil 

$(J J—ijZ Olji 0*^L_J y A PjSvJo (^A]1J ^0_yi -Xw^ 1 313 C^y-Ij -X*J ^jUJl Jj^l < vS^j-i. \ 

.(jjj^SLll a^o^Aj oLAJL oIjLjJI ojjt Cu^*) <jA]A ]j 
:(Plants-C 4 ) j j_> ^S 2 l A^yC-ljj oIjLj -2 

L^yS Aijjll C_-W< 5 ^J L^Jj^: .. g -1 jJl^\j g-Lsb^ Jl Oj^llj 4 ^SwJl t —^23 oLL-Jl ojjfc aJJLaI ( jy^ 

Jjl <jj_£=o j .aJs _L^yd.1 L*aLA- 1 3 o^e1 1 3^A cu^Ij ^o l^3j 44_o*ALAl 0 I 5 L-JI l ^yC- 

1 j] ijj—>oljj £_j»jl o - ^ Oj—Nl ^jhj*\s>- jjt Aj^-UJl oLS^A .1 
oIjL-JI jjl X 1 ( j-a JSl 3 ^^ °A-&j 6 o^ 0 LL 0 cu^ui 

4 j 3 ^ q\s>- (jfc) ^y* 2 j£ olsLjJl oAjbj 4(^1 0 aj) 0 („_$^ j ) oLLjo 4 j] olsLi ^y 2 ^, — 3 

a_x.L 31 oLLJl y* 100 j£\ joj^- ^5 _xi j .CAM jlS2.1 3 j 0^3' 3 3ilj 

_i 1 4 r-v2 5 j 0^ »aJ 1 4—^ L_) LjJ 1 0 -\ <L 1 11 4—^ L LjA 1 Cy 0 ^ 6 a ^ * A y ^ o y? 1 

.^jjl ^w 2 11 olsLJl Jo-Xjjlj 4 1 3^0 y> ^j^sjls>-^ aj<_3 31 ojAllj 

3*AL_j ^4 ^JLol a 9 II 2 JI 4-^53° 30 3-XjJ 3 yi _^^J1 olsLJl o^lcj 

cbL_>LjJl l »u)..3 _^—lL-L-13^ 24 4 ^AXP) <z^\Jl ^ j^jA\ 

^^SoJ .^lil 12 i(ATP) 18 31 3^_^^ll 

Lo jjj^SCll a-J^Aj jX- jjj^S 2 l i-yC-Lsj oULJI jLuJ 

■XJ^LI ^ Lo) _ 1 

.l^ljjl aj>-L^-a ®^L ^3 -2 

L ,&£~ 1 ^ 1 1 ^^ 4 «X) x < 1 * 11 g^yQ. j 1 ,11 g- L_A 1 a.^L^_c> ^ 1 l^^^s -o. > _ 3 

. 1 1 L ^ Ic' 
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cUj £\jjJuuj\ 


(j y> j^S\ Jbi jo-L PEP Carboxylase ^oyj} **U3 j4 JiwJ j S*US" jiS3 -4 
3 —a Cy~^ d --3 Oj—-A- flJ JUIa) ‘^-yoLa j^jlsJI ^-LaJ ®JJ>_/^ ^ 3 

• tj, J^i \ 1 (3 d^_a 1 ( 33 A^ 1 (3 l»o l ^ <.*.* (3) A./..3^-D A^^.o>J Ij (1 

j$&j O ji 3 *^a N Jo ^J1 ^bo) Cx* ^y^ ==u ^ ^jAJ Joj 

: Jl* iCj\^jjji\ (jAJi 

x 3 ^3 l * ul 1 oi - ~ 3 Ljd^ y\—fljs*')! 1 )g 3 o^° ^-4lc- Aw>_jy *^3 l 3 _^^ 

^y< 00 ^__! 1 ^ ^ <**. 1 1 J^j jj 1 ^ (3 l ^(^ji^ysO^^J I 3 (^LfaC»-^iJ 1 1 4^0 —1 ^ 1 

cii_lo L^j j3jz5 o\jLo ^\jo) (ji j*^L 3 aa j*jJ1 

iJJLa 4A-^U A^Ls^Nl ^ybL^^ll 

aJU~ yi oJyo>- -1 

• ^yA*Q.< 1 (3 \ t 1 Jw^C' C_^Oyi 1 i^X^ A«C_L^ A.A. 1 ^ 1 ^*' ^y O ■>. -<V > ^y*i\ l^ U 2 J 2 

• ^ jJ 1 (3 1 ^y2J 2.>- J^ CtJ ^’O’^ — 3 

(3 Aju^yQ. J 1 ySj^ £—* 0 j*—^ A^s-ft^rraj ^joL yyo^l JiLa cAoyL* o\Jo^> l^j -4 

.^l-dJ-ll d -3 ^ JJ^£- Alj-^eJwl ^ya dy^*^ Aoj ^y *- a <J o S 3 L 0 J.il 

.0 <3^° (J^^j ^ j\jl> j t— 5 
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jei^i 


:Vjl 

s- 

oyJL_!l aJlLjlI. jL jX'1 ^ iAjjl-xll (3 l£aojJI iI .1 

.(1963) vo^T *Lojj«JJ j«j>-^L/o) )a.^]i 

.(1969) ^oia^xi ~i .1 . LoLyaXsJj LjLS .2 

.(1969) tj^j-* ^jls^Aa .$ .1 .3 

.(1976) £^-L> j«j<JlU J^X- ..} . I 4( - _S^ 5 (_) V ^ Q ■y^^-j ^^Lw2X^1 .4 
.(1979) j«j«JlU -U£- ..i . I t^'^Lo'iU Sjjlxll i^jy^-j ^7A*iX-4 .5 

a_oL)^S2i ^1j_jU :(1985) s-~ &^j O' >-y t(^jij_ J-\ .6 

• jl_y2l tJ-wajll AjcoO- kL~s^Js\j 4 2 1^a 3J l^xA. \^ 

.(1992) x*£- ^jt>\jj\ o 3 _^w2SI (3.7 

.(1993) x*£- o ^jy^-j .8 

js-a Sh j ^=>j o .1 ^(jj_^ j*U^ o.l ajL^ .9 

.(1994) 

aJ \__t-jj 4 4 C- P I -Os^ 0 ^-*-^ ! 1 994 6 4 . 1 0 

oljJu 4 jcaL>. 4AC^j^)i aJ$" 4Ajj4-^ jkL^^>\a 

A-oISL^Jj oL_^ ^p , y > '1995 4Js>^ -OX- (_£A^a 4J^_£. .11 

oljJu 4 jcaL>- 4AC^j,j^1 aJS^ 4Aj>j 4-^ fjJx* c3 <K>-jjb\ <*A£'\jj±\ £ 

L^jJ:(1996) tJasU-1 .12 

. 4 oo.olS*^ 1 aoc^^A.1 ca* tf^^)gixli 

4^_iii-l o-L_Jjj>- aSILJIj : 1 996 4^-3^" cuslj 4 i^jLn^1j .13 

. 0jJ&ljLSl AjoaU>- aJS" 6 1 2 
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cUj ^_\jjJuuj\ 


4_uS^ll 4 j-'s* 1-1 Lj>^] _3j oL_:(1997) (q-*j _11 -x_-x_^1 c ij-^_>• *14 

.0^J&lflJl ^1 

4_>-j^i>l 4^_£^_ll 3 < X_1-\11 oL-11 (*1-X3^_ ±x>\ 4j>.J^J :1997 (*1>/2X- 4^Jj.xl-l .15 

oljJb Ajc«U>- 44_<^ JJ-ll A-JS" 4 (JjaJ\j (_£jjl A_^jJJJSs Colj^S^ 
OjH^l -Uj ^ys^l—l"lj ^5^U.I jyGJS 3 ^jll^ ^jl^ll Ojl^l •(jljl-C' .16 

.|*1998 ^jjLa 4 111 ^j!_^1!j a-^IjJI Jli-iNl Sjljj 40 LII Xj^STjII 

4_S2LJ3 Ol^o^l 4_Jj£- 4A^2_3w2J>tl! («__*JJ .. oLwll ^ _yv2J A*^- .17 

.(*1999 jp1 44 _ojjc^J1 ^*J1 

044^-^Hl o^l^l^ oUl 4.^^-^ls^ :(1999) ^3~* " ***~^* ^ ^^ >-*"**11.18 

.0j-&LaJlj j^^l 4jcall-l 4 4- 1^ ~- > ~ r ^^11 4^_^o 

J, 11 1 1 4 <° j a ,> _)~r' I3 4«o1 0 1*11 • -Xj >3 1 • 19 

.(*2000^jl^o 4ojjbLsJl 6 c}jj^\ ol^lj-Jl ^j-* 4^j^xJl 

^j^jLyp. >- (3 4—1-111 ol—jll ^l-xi^L^lj (^^)1 Sjbl ^ob :(2000) J L^ ^jUac- 4^Jli .20 

4*L_C'lj^)l 4_JS" 44 Jj*Jl (*j__Lp jCLu^^Xj^ 4_S\ 4s-! j.A^q] 1 Ojlll 4 _JjaJ1 

oljJu 4joaU>- 

j (^5^111 ~ —a (3 aC'Ij^I ol—II :(**^L_C' ( ^__j-Jl j ^ 2 -j .21 

.200145y*Uj| 4(2020^) eJbJI (JUJI ^aal* 4j^llj 

^]l 4-la 4j>-^-la ^C)Ij 34^ '(200 1 ) A^_^- 4^j-o-^“lj *—4^1>* 1 .22 

4_Ipxil 4 (»UlJI 1a1> 40^1^13^1 ^_£ja 1-1 (*^flj -2 4 ^-^aJLs ^lo (*Uaj ^1 a3xA<^Ij 

.I^axJI 4 I aI^II 44_)jaJI ^jl*J a^sI^*-! l 

{ u $j*sj£- J—401—^Ij 4_jjaJI :(2003) ijliJa—^l ^jj_>. j o_y?“ c ^lj -23 
4_Lo>-^j| oLj -Ljl jt^ll 4-111 j3\ :(2003) -x^_^- -l^I 4^jj r *JI .24 

4I ■v‘>*^(*jl*JJ (jl^i^Jl 4 jc«U>. 4ll*-!l OUljjJl 4 ^GL-xC>-1a aJL>jj 4Jo-X^U 

.^l I 
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A_^\JaJl A %*, & ^1 Jl -A^P ^j^xXS ^^-AJ^ I 1 .25 

. Ajyyoli Ajjjjl 

A_Lf 4 A_j>-^-VJJ A_^j?^ll Ol—jL-Ji ^Vo|j Aplj^Jl (3 oLya .26 

.( ^ * * ^ j ^j^-alii-l .i-AxJl 4 AJLxJ1 oL-j 1 jaU 

_jJJ o_43^4 tA-^._2p\jLillj a_ jL:(2004) 3 ^_l£j^ -27 

4<jV<»P AjlJsJI tAX^LJaJlj 

:(2004) 0 ij _3 3 ^ j^_*p ff-L_-s^ 4j, o-^- p—<-oVs a*5j ij U' -up 4^j>cJl .28 

• 3|iAjOjAjl ojlj>j 4 ^4j4ja3 


.(http://www.ansto.gov.au) aJsjJuJJ o\J3 :(2005) ‘Cx^^ -29 

.13432 ^41 ‘^jj&]^\ ^J\ iU 4(2005) r U c^Ull .30 
1 ^aSoJI (j—5 j ^a^o 3?\-l*_U a sUaJl j^\ :(2005) (3jj)'—£ 6 ^SCuJt il^=u .31 

(3 *— 3 *^“^ 4A* * *» x ) gV*.xJ3 l ^1 3 P L-A*^1 Q i. 1 3 —^ A_P^.o-^- 4A. W ** x )p \-^J3 

.oljLaNl 43 P 6 ^-4^11 0*4^43 


:(2005) —U—3^ A ~ ^cJVs ^U-AP^ -A^-3 Jw^P ~*^ ^.32 

o J—&J) “1 4 3i U?V>43 ( 3 j ^j2?l^—P^i A__i-VU oLJ3 ^j^lj-ji- ^£-c^_4?ljL*J3 l_ 3—^SoJl 

.(1) 36 4A*_31a^pIj)^]I j»j-L*Jl a_L^- 4^«»*j4I 

:(2005) -A■>. A ~ fl 1 ^cJli ^lw>—>-o ^jVi-AP^ 3 -***-^* -U»_^- A»*jC^3^ -A^P ^ 3 ^ 4-A^S .33 

•jail -2 4j^UJ3 aSj o^lj-i^f *-JAJ3 *LJ3 ^^UuJ3 

.( 1 ) 36 4AJ3A*pljjll j*j-V*-3 A_L^- 4AJa*A-\j *3 

3 V$-> o^V4L.2j'j ^(V^jLjLaj - V&j^iaj) A-j^mjJpV)Ji1I :(2005) .34 

i— a^VaU 3 *° Ap^»d-^- 4 a^-w^ 4^ V^sA. 1 4>-^j 3 ^L) 4 AjjjJ 3 ^—a^V^- 

4 c3^ 44.3.^414—(3 4 a«^ - ^2pV^J k, 1 

Ol_jVo ^y2-ju 3 A^JLaJI^CjIj :(2006) 3jjV9 3^ 4 (^«A ; w?UlU .35 

oljJu AjcaV>- 4AP 3^11 4o1jj^ 5^ 4AJo^]l 
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cUj ^JjjjLlu) 


j cAgrotonic JjL^JI ^L_~JL J\ j4\j :(2006) Jj'jj j J^l 

OljO-vQ—ll _ XJ ^z\ Xjjj j &^]lj yshI =^“1 J) twJ 1 (3 ^ ^_y*J U 

4 _J$";_>-La aJL^j cTagestes erecta L ^oLJ 4 _>jojJlj jjlSJl 

..JjJo 4 jcaL>- 

^ 1 _«_^J 1 j (_£^_11 oL.A ^w>.a_x 1 ?UjlU l_a_^So ]1 ^j! :(2006) ^ula^ 

ill 4S-1 jJZ,+S2, J 1 Oji]l 64 _)jaJJ ijjL^jSJl pi yoll c 3 

.iolil ^jljl-lj AjjaJI aJS^ oljJu 4 jca\j>- ^j\1^s>~Va 

(^^_11 i* jJsjlI s. 1jj^ j^jUj ^3 JaJLiJJ ^.U.1 j t 0 I 5 :(2007) <—4^>1 ^L»j 6 l£jW*-^J1 

. ( J-y£>^ll 4jC«l>- JjjLl AJS" ij\l^S>~\-A ilL^Jj cioUl 


.(www.ariafaq.net) ^JuL-ill i>-lj cJaJJuil *\il :(2007)^i\ia <j\j>oJ 1 

(^jjjla caJs-JuJJ oLU :(2008) { y^>~ 

a^jjlJI oli^Jaj:(2008) aJsjJuJJ oLJJ iS^-Ju 

1 ^_XL) jfe* J • (2 008 ) (3^1 (3 1 ‘^*~ a ~ ^ * ^1 

1—Jl*Jl cjl_^-J < *~oj-Jl j>j-L_^- 1 j e£j_^>11 j *»Jl 0 L 2 _va (3 JaJLi-JJ S-IA.U ^JL-Jlj 

i^U- ti)L^ tRanunculus asiaticus J^SJol^Jlj Dahlia variabilis 

.icJj, 3 II aJS^ oljJu 


**— 1 ^j)^y2 ■*»£ !• 1 ^ l—& ^ JyO. ^O 1 ^ ^ l^J) 11 -X -yP ^3^yA ' 

&\j£- (3 (j^licy^ill (3 £-Lo^61j :(2008) 

.(2)6 t ^l J j]l r >JJ J LiS!l 

oLjj ^p ^^^JabjJ.1 JL_?x11j a_LaUJJ :(2008) ^*3^*21 

4_JS^ 4^ol^oJl ^ *«»9 (wij^iaJl C^- ^JaUaJl oIjUj 

4joaU>- 


.L.i jco.ll ^ 3 _^1 4j>-^La^gIj :(2009) ^li 3jjli *>. j/ < *Cxy i l 

a_jcoI>- c(Gerbera jamesonii) 1joj.J-1 oL^jJ ^ysb_^l j^Jl oliu^ j 

•(1)25 


.36 


.37 

.38 

.39 

.40 

.41 

.42 


.43 


.44 


.45 
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3^- JaJLJcd-U ^-lilyolo :(2009) (JylifJL^Jl eJyjl -UX- jL*j! t^^JUaJl .46 
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4. lady £4_^_<iJjJl oLjKjajj AoyvO..,!' £-1y5>w2_Jlj A—^siyJ»“l o\_2.1 :Ajl^-2o ^jijljuaO .47 

.2009 JytS yJ 14 noy*Jl yOO>yly- 0 >yy J-O^ 

ot\ _aS^ (3 iaJJuA 1 ol_2J f _*2 4_yJij :(201 1) (jLtc>- -UX' Jws-s*- ty-^ylayj2l .48 

ty ladll _o?lj>y y. -oO Ola_*a 3 ^^y2y ^l^-^ll 4_Pxi^SvA. y2lyy_Lajly2l J^^-a 
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s-d2-l J^X J_a^l -L_£-o22 J^_-X- Cyili-l Aja oyLLa L-22aJl -LX yUcoi-1 -5 1 
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Jx 2y-vo ^ -l_ju dUiy a( 1978 fix y_& Ai-s-^^i ) marine agronomist 

A t x 31 fyJXy ol /■ i.ly A»_)y2l ^4**-S ^Ix^*j 1 Ul^*yJfcy ^(^lyljfc A^«alj>. olyy^Jl 

y_^ olyy_xS-\jl ^ 1998y,U y^—X 3 y—f 3 <s ^' > * .ISyyJyl A^_a1j^- 

y ^9 e^Jyl 1_ ol .Uy^yl A_*^al3- ^L_2l CA^Ss-o-^Jl Jo Lvoily Aoy\Jl oL2-l ^^loyj 

A_*_^ lo>- y_^ 0 lyy ~^2l 1 ^ -XSy tloyyOy 1 A^_A l^^ l-jj 1 fyAX” JI 2 L- 0 1 

(^^ydy 1 3^^ ^ 4 l~jJ 1 fyix» 3 06 0 y^ ^ L—fiJy^Sy 11 963 f lx 2yj ^ 

A_xlyyJ! 3^J 1 y^J - ^ L^2l ^djy—^X-dJ ^yJ^y_ll y^*_1^2,1 3 ly 1-2 cO-u^-A 1990 fl^ (3 
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136. :*\1\ Jp^^Lkil JUil ‘LoL^S" 

139 . :o^l J JUJ.I 

140 . :L^^Liioj ^l*_Ll e-LLl Sf-l aS 

140 .Jpplilik^^fc 

141 . : 4_^^1? lli_l 1 4ji-L*_Ll 4>J-<a^J jjjJl 4 jL>^L-*»I 

143.:oUl Jp lLj*L^ gJUil *lil j& 

143. ii-o 4j^-L*_LI oLl! ^ulJ (J^>- ^ c^L^IjaII ^oliJ 
























355 


cUj ^IjVl £JjjjLlu) 


144.:olJu4l Of-L 'oS ^jA wb^j L^J^loca 4ji-Ls<_ll ^Jl oLw« 

144. .! 4p|jjJl ^jbu 

146 .ojjLd.1 oLLl ^lw\j>tb-*»l 

147 . :J^Jlc3>j^l>il 

149.:iw-ljjJl LgJl ^1 gsldl 

154.:JaU«lUlil J^iJT 

163 .i^l^-U <lA-1*_LI as> c^o oLtwJax!l 

^lil ^Lgj>-VIj ^>-liil 4_gj>-1j-l I c^- oL>oI!^j^oUl ( ^2js]\ 

167. oIjLJJ 

167 . . ! ^bJ.1 C \J\ JJ A^a w\J^>3 j j Jj j\3 — 1 

172.! 4y?i>cjJ>l oj IjJ-l oi> j 5Jl*Jl jJiil 'wAis^ ? 2 

172 . .. >_aLa^JJ lajUL* 4-L*-^ - 4 C-j1jL4I 3 

173 .-4 

174 . :(^JLLI *111 SjjJlj jjVlj ipljj) cJLisS’l -5 

<duei ^1 ^^Ual-I oLJl ^4 ((Potentilla ol^LJl <jds~\ J oL> tJLlxS'l -6 

178.:>_aLajA-i iojLio ^s- Ijili 

187.: v-Jiil ^Ij^J JjaJl £'^il 

193. :L>Jl1I IpIjjJI 

1 94 .I <u«..lgll jjilS" ^y> yS > 9 Li- 1 jUtJI 

196.itjULl oLl i>j>^Jlj iwiLJl ^UJLlI 
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196.!oLL*J! <_J ^_ibM jl^x-jo'y 4 jjJ-J! oj jJLlI 

198 .:oLU jl^iV iaUaftlj UJI JuMjiJl 

199 .!c_iLM jl>s-jilj aIi^ Ijj 4>J«ojJl cj Ij^jj <u^1 

200 .^Jl oU ^ ^1 : G UI J^iil 

200.ioUa^-c-Llj jL>cJl oLwo 

202 .!oUa^w^lj jL>sJl oLwo 

203 . !oIj jb>s2l ^L*JI pLaj SwLo 

203. . ! a^- jUJ iU>c_l! obLJl ^bolj t^pljjJl ^>c2l oLw« 

205.!(_£jJl (_J ^>sJl oL>j ^lw\j>tL-*»l ojj 

208 . .! 4j j^J I J L^>-1 

208.:^JI oU ^^Jl ol>L>l 

210 . ! 0 j1 O^ui-s^ai I IVI 4jL jl? 

211 . ! ojj^Jtil 4 j>c^J| 4JL^^ 

211 . ! o^*S21 j^Jd I II \jz >-1 

212 . '.^jj>A.\ ^jJL (_5jll 

212. 

213 . .! o I^>JJ (waJ-jlS" as>~ jJ-oJJ obUl 

214 . \y>^\ oL-oj L>s_LI 

217. !^ oL>a 

217.! 4^>Jiil 
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cUj ^JjjjLlu) 


220. :ojjJI Jj4 5pI jjJl 

222 .: ioJUl oL'UJI 

223 . .I ?Aj^ly?X31 ^>cJl oLw<j-> 4p|j^Jl (J 

225 .^Uaj l) 1 ^>eJl oLw^ ^pIj^U ^j^<*_> 

226 .i j^cygiJij 4^jlio cjIjLj 

ajjJlaJI j tsaltgrass ^JLil l^Ls>j t seashore paspalum ^JLwoLJl 

229.:alkaligrass 

231. ZsJ\j ioUaNl v*Vl 

233. !^L>jdJ 4 ^jjLS>3 4^x1s?LJo cjLjLJ 

237. .. .. ! dj I o^j jd-1 4^_Jo j I | 4jil2^3 ^oJj C ^LodJ d j liLa CJ Ij Lo 

239. .! 4j>- ^LdJ I d> UI jj VI 

249. 

249.(1) j>JU 

252.4«ojLio jL>s-j>l (2) j^>da 

255. ^LojJJ 4-ojLill ‘LoL^is'^l oIjLjJI 4p y* (3) j^>da 

270.^Lodlj cdbl^dJ A-ojlJLa 4_JLjij <^3(4) J^>da 

290.^LojJlj c_iLd>sJJ ^lojljLa 0 yjla A^Aj jL>s_J>l (5) J^>da 

321.(6)j>Jn 

330 . .43Id-1 4^Jo <_j £■ IyyfiiM j_ll 4p|jjJ SdLjl? (7) J^>da 

331 . .... Ld] I cj I Jo- j j d j d ^ ^ y c£ jj-^ 0 0° ^ *d*J 1(8) j^da 
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334.r/,60-36^ J^UJJ a* (9) j*Ju 

338.^gi 

338. . ! 4-o 4AU1 j I y* iSf jl 

343.! I ajJJL Ij^a! lili 

351.oLpj^? ji.1 









